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PBEFACE. 


The present little work is issued in accordance 
with the promise made by the author last sum- 
mer, when his ‘Student’s Guide to Structural, 
Morphological, and Physiological Botany’ was 
published, and to which volume it forms a ne- 
cessary supplement. Its publication has also 
afforded the author the long desired opportunity 
of carrying out the intention which he expressed 
as far back as 1861 , wl|en the first edition of his 
‘Manual of Botany*’ appeared, namely, of in- 
cluding a short notice of Descriptive Botany. 
It is believed that the present avork cannot but 
form a most convenient and handy little volume 
for use abroad and at home by medical, pharma- 
ceutical, and other students who are desirous of 
obtaining a good practical knowledge of some of 
the more important British natural orders and 
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their medicinal plants, and also as a foundation 
for further study. 

All the orders required by the various ex- 
amining bodies in this country have been in- 
cluded; and as their characters have been very 
fully illustrated, no difficulty ought to be ex- 
perienced by the careful student in becoming 
practically acquainted with them by the aid of 
such illustrations and the examination of, at the 
same time, fresh specimens of plants. The study 
of plants in the fields and gardens, and by care- 
ful dissection of specimens at home, is, indeed, 
as necessary to those who would be practically 
acquainted with Botany, as work in a chemical 
laboratory is to those who would desire to acquire 
a practical knowledge of Chemistry. 


A^l 1884 . 
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THE STUDENT’S GUIDE 


TO 

SYSTEMATIC BOTANY. 


We have in our last little work, entitled ‘ The Student’s 
Guide to Morphological, Structural, and Physiological 
Botany,* treated of the forms, structure, and special 
functions of the various organs of plants, and also of 
the life of the whole plant. In thus directing our 
attention to these departments of Botany, we cannot 
but have noticed the almost infinite varieties of 'forms 
which have been presented to us, and also at the same 
time observed that, notwithstanding such variations, 
there are some striking resemblances in the structure 
of the organs of certain plants, by which a close relation* 
ship is thus clearly indicated between them. It is the 
object of Systematic Botany to take notice of such rela- 
tionships, and thus to bring plants together which are 
allied in their forms and structure, and to separate those 
that are unlike ; and in this way to take a comprehensive 
view of the whole Vegetable Kingdom. In its extended 
sense, Systematic Botany has for its object the naming, 
describing, and arranging of plants in such a manner, 
that we may readily ascertain their lAmes, and at the 
same tim§ get an insight into their affinities and general 
properties. 

In this little work we can only treat very generally 
and briefly of the subjects to be described, and it will 
be most convenient and intelligible to do so under the 
two heads of Classification of Plants and Descriptive 
Botany. 
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CHAPTER I, 

, OKN£RAL PRINCIPLES OF CLASSIFICATION. 

% 

Section 1. Species, Genera, Orders, Classes, and 
Sob-Kingdoms, 

At the present time there are at least 120,000 species 
oi' plants known to exist on the earth. It is absolutely 
necessary, therefore, for the purpose of study, or in 
order to obtain any satisfactory knowledge of such 
a vast number of individuals, that we should arrange 
them according* to some definite and fixed rules; but 
before we proceed to describe the systems that have been 
devised at various times for their arrangement, it will be 
necessary to define certain terms which are in common 
use in i^ch systems. • 

l.„ Species. — By the term species we understand a 
collection of individuals which resemble each other more 
nearly than they resemble any other plants, and which, 
taking Flowering Plants as illustrations, can be repro- 
duced by seed; eo that we may from analogy infer 
that th^ have all been derived from a common stock. 
Thus, if we walk into a field of Beans, Peas, or Clover, 
we observe thousands of individuals which, although 
difemg to a certain extent in aze, and in some other 
utiimportant characters, we at once associate together 
under a common name. In Uke manner we com- 
monly! oba^re around us, in the gardens and fields. 
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Bimilar collections of individuals. Such collections of 
plants, thus seen to resemble each other in all their im- 
portant parts, constitute our first idea of a species ; and 
that idea is ut once confirmed if, by taking the seeds 
of such plants and sowing them, we obtain other plants 
resembling those from which such seeds have been de- 
rived. Species are, however, under special conditions, 
liable to variations, and we have then formed what are 
termed varietua and races, 

a. Varieties , — It has just been observed that if the 
seed of a species be sown, it will reproduce its parent, 
'^br, in other words, produce a plant resembling its parent 
in all its important parts. But this will only happen 
when the new individual has been exposed to similar 
influences of soil, heat, light, moisture, and other con- 
ditions, as its parent ; and hence we find that variations 
in such particulars will lead to certain peculiarities in 
form, colour, sisse, and other minor characters, in plants 
raised from the seeds of the same species. In this 
manner we have produced what are termed varieties. 
In some cases such variations are merely transient, and 
the individuals presenting such peculiarities will in time 
return to their original specific type, or perish altoge- 
ther ; while in other instances they are permanent and 
continue throughout the life of the individual, the .whole 
plant being, as it were, impregnated with the particular 
variations thus impressed upon it, and hence such 
variations may be perpetuated by the gardener as in 
the operations of Budding and Grafting, as is the case 
with many of our fruit trees and flowers. But even 
these varieties cannot be propagated* by seed; for if 
their seeds be sown, the individuals which will be pro- 
duced will have a tendency to revert to the original 
species from which such varieties have been obtained, 
BO that the nature of the plant raised will depend upon 
the character of the soil in which it is placed, and the 
other external conditions to which it is exposed. Thus, 
if we sow the seeds of a number of difiEerent varieties 

b2 
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of Apples, the fruit which will be afterwards produced 
by the new generation of Apple trees will, instead of 
resembling that of their parents, have a tendency to 
revert to that of the common Crab, from which species 
all such varieties have been originally derived. Hence 
a variety differs essentially from a species in the fact that 
it cannot be propagated by seed, 

b. Races , — Besides the varieties just alluded to there 
are others, which are called permanent varieties or races, 
because their peculiarities can be transmitted by seed. 
Familiar examples of such races are afforded by our 
Cereal grains, as Wheat, Oats, and Barley ; and also 
by our culinary vegetables, as Peas, Lettuce, Radishes, 
Cabbages, Cauliflowers, and Broccoli. How such rac es 
of plants have originated, it is impossible to say with 
any certainty. In the first case they probably arose in 
an accidental manner, for it is found that plants under 
cultivation are liable to produce certain variations or 
abnormal deviations from their specific type, or to sport, 
as it is termed. By further cultivation under the care 
of the gardener, such variations are after a time rendered 
permanent, and can be propagated by seed. These so- 
called permanent varieties, however, if left to themselves, 
or if sown in poor soil, will soon lose their peculiarities, 
and either perish or return to their original specific type ; 
it will be seen, therefore, that races present well-marked 
characters by which they are distinguished from true 
species. Hence, although our cereal grains and culinary 
vegetables have become permanent varieties by ages of 
cultivation and by the skill of the cultivator, they can 
only be made to continue in that state by a resort to the 
same means, for if left to themselves they woul^, as just 
observed, either perish or revert to their original specific 
type; and hence we see also how important is the as- . 
8istanc%of the agriculturist and gardener in perpetuating 
and improving such variations. 

.An^tbnr cause which leads to constant variations 
from the specifio type, is hyhriiieation^ The varieties 
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thus formed, which are called hybrids or cross-‘hreeds^ 
are, however, rarely twinamitted by seed — although, in 
some instances, such is the case for a few generations — 
but they gradually revert to one or the other parent stock. 

2. Genera. — The most superficial observer of plants 
will have noticed that certain species are more nearly 
allied to each other than to other species. Thus, the 
ditferent kinds of Roses, Brambles, Heaths, and Willows, 
may be cited as familiar examples of such assemblages 
of species; for, although the plants comprehended under 
these names present certain well-marked distinctive 
characters, yet there are at tl:»B same time also strik- 
ing resemblanceii between them. Such assemblages 
of species are called genera, ‘ A genus^ therefore, is 
a collection of species which resemble each other in 
general structure and appearance more than they re- 
semble any other species. Thus, the various kinds of 
Brambles constitute one genus, the Roses another, the 
Willows, Heaths, Clovers, and Oaks form also, in like 
manner, as many different genera. The characters of a 
genus are taken exclusively from the organs of reproduc- 
tion, while those of a species are derived generally from 
all parts of the plant; hence a genus is defined as a 
collection of species which resemble each other in the 
structure and general characters of their organs of re- 
productioa. It is not necessary, however, that a genus 
should contain a number of species ; for, if a single 
species presents peculiarities of a marked kind, it may 
of itself constitute a genus. 

It frequently happens that two or more species of a 
genus have a more striking resemblaiffce to each other 
in certui|i important characters than to other species of 
the same genus ; in which case they are grouped to- 
gether into what is termed a suh’-genua, 

3. Orders. — If we regard collections of genera from 
the same point of view as we have just done those of 
species,-*- that is. as to their resemblance or fiimily likeness, 
-^we shall find that some of them also resemble each other 
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more than they do other genera. Thus, Turnips and 
Kadishes have a strong common resemblance, while they 
are unlike Strawberries and Brambles ; and even less 
,80 to Oaks and Beeches; and still more unlike Larches 
' and Pines. Proceeding in this way throughout the 
Vegetable Kingdom, we collect together allied genera, 
and form them into grotips of a higher order called 
Orders or Natural Orders \ hence, while genera are 
collections of related species, orders are collections of 
allied genera. Thus Turnips and Radishes bcdong to 
different genera, but they agree in their general struc- 
ture, and are hence inohided in one order, which is 
termed Ci^uciferce ; while Strawberries, Brambles, Cin- 
quefoils, Roses, Apples, and Plums, are all different 
genera, but from the general resemblance they bear to 
each other in their structure, they are placed in one 
order, called Rosacea* , Again, Oaks and Beeches are 
different genera, but they belong to one order; also the 
Larches and Pines are different genera, but as the fruit 
of them all is a cone^ they are grouped together in one 
ord^r, which is termed the Comferce, 

We find ‘also that certain genera of an order, like 
certain species of a genus, have a more striking re- 
semblance to each other than to other genera of the same 
order ; hence such are grouped together into what are 
calted Sub-orders, Thus the Chicory, Dandelion, 
Lettuce, Thistle, Burdock, and Chamomile, all belong 
to the same order, hut there is a greater resemblance 
in the Chicory, Dandelion, and Lettuce to each other 
than to the remaining genera. Hence, while all the 
* above genera belong to the order Compositce, they are 
at the same time placed in two different sqjb-ordera. 
Thus, one sub- order, called the Ligulijiorm^ includes the 
Chicory, Dandelion, and Lettuce ; and the other sub- order, 
termed the Tuhuliftoroe^ that of the Thistle, Burdock, 
aH Cnamomile. In like manner, while we find the 
Almoad, Plum, Strawberry, Rose, Medlar, and Apple, 
all belonging to the same order RosaceeSf some of ^em 
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have more resemblance to each other, than to other 
plants in the same ord^r. Thus, the Almond and Plum 
have a drupaceous fruit, and are therefore placed in 
a distinct sub-order, which is called Amygdalem ; the 
Strawberry and Rose are much more like each other than 
they are to the Almond and Plum, or to the Apple and 
Medlar, hence they are put in a sub-order called RosecB ; 
while the Apple and Medlar, from^the character of 
their fruit, are placed in a sub-order termed Fomecb, 

It is also found convenient at times to subdivide 
sub-orders into JVibes and Sub-tribes^ by collecting 
together into groups certain yery nearly allied genera ; 
but it is not necessary for us to illustrate such divisions 
further, as the principles upon which they depend have 
been now sufficiently treated of. 

4. Classes. — By a class we understand a group of 
orders possessing some important structural characters 
in common. Thus we have the classes Monocotyle- 
dones, Diootyledones, and Acotyledones, which possess 
certain distinctive characters in their embryos, from 
which they derive their names; as well as other im- 
portant anatomical differences. 

The Classes are also divided into Sub^classes and 
other divisions, in the same manner as the orders and 
genera are thus subdivided ; but as such divisions vary 
ill different systems, and are all more or less artificial, 
it is not necessary for us, in this place, to dwell upon 
them further. 

5. SuB-KiNdDOMS. — In many natural systems, as in 
that adopted in this work, the classes are also arranged 
in higher divisions called Suh-k^gdoms, which, as 
their ij^ame implies, are the primary divisions of the 
Vegetable Kingdom. These are characterised by some 
highly important structural and very general distinc- 
tive peculiarities, as the presence or absence of flowers, 
and whether forming seeds or spores. 
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NOMENCLATUBE OF SPECIES. 


Section 2. Nomei^clature. 

, ' It is the object of nomenclature to lay down rules for 
naming the yarious kinds of plants and the different 
. into which they are arranged in our systems of 

falsification ; in the safne manner as it is the object 
terminology to find names for the different organs 
of plants and the modiffcations which those organs 
present. ^ 

1. SpECfES. — :The names of the species are variously 
derived. Thus the specjjioa of the genus Viola^ as 
shown by Gray in the following paragraphs, exhibit 
the origin of many such names. * Specific na^es some- 
times distinguish the country which a plant inhabits, 
for example, Viola canadensis^ the Canadian Vi^^t; or 
the station where it naturally grows, as Viola ^lustris^ 
which is found in swamps, and Viola arv^nsis^ in fields; 
or they express some obvious character of the species, 
as Viola rostrata^ where tb'e corolla bears a remarkably 
long spur, Violg, tricolor^ which has tri>coloured fiowers, 
Viola rotundifotiay with rounded leaves, Viola lanceo* 
latQy with lanceolate leaves, Viola pedata, with pedately- 
parted leaves, Viola primulafolia, where the leaves are 
compared to those of a Primrose, Viola asarifolia, where 
they are likened to those of AsaruiUf Viola pubescensy 
which is hairy throughout^c. Frequently &e species 
bears the name of its diso^erer or d^scriber, as Viola 
MuhUnhergiiy Viola Nuttalliiy (fee.’ 

Specific names are written after the generic, as in- 
dicate above in tl^ different species of the genus Viola^ 
and these together constitute the proper appellation of a 
plant, in the same way as the surnames and Cnristion 
names detignate the members of a family. The specific 
names also in all cases be adjectives, or substan- 

tives used adjectiyely ; in the former case they should 

S ee in gender and case with the name of the genus, 
us when a spedes is named affer its discoverer or de- 
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Bcriber, it is usually placed in the genitive case, as Viola 
Muhlenhergii and V, ^uttallii\ but when such names 
are merely given in honour of botanists who have had 
nothing to do with their discovery or description, the 
specific names are generally ppt in the adjective form, 
as Carex Hookeriana^ Veronica Lindleyana : such a 
rule is, however, frequently departed from. Sometimes 
the specihd name is a noun, in which case it does not 
necessarily agree with the genus in gender; such 
spepific names are often old generic ones, as Dictamnus 
FraxineUa^ Jihus Cotinus^ Ly thrum Salicaria^ Rhus 
Coriaria^ Dianthus Armeria^^Asclepias Vincetoxicum, 
In such cases tile specific name should begin with a 
capital letter : a similar rule should also be adopted 
when it is derived from a person ; but in all other in- 
stances it is better that the sj:)ecihc name should begin 
with a small letter. The specific name was called by 
Linneeus the trivial name ; thus, in the particular kind 
of Violet called Viola palustris^ Viola is the generic, 
and palustns the specific or trivial name. 

2. Genera. — The names of the genera are sub- 
stantives in accofdance with the rule laid down by 
Linnseus as follows : — Plvery species shall have a par- 
ticular name, compounded of a substantive and an 
adjective, whereof the former indicates the genus, and 
the latter (he species. This has already been referred 
to under the head of Species. The names of the genera 
are derived in various ways: thus, either from the 
name of some eminent botanist, as Linnsea after 
Linnseus, Smithia after Smith, Hookeria after Hooker, 
JuRsisea after Jussieu, Tournefortia after Tournefort; or 
from some peculiarity of structure or habit of the 
plants comprised in them, and from various other cir- 
cumstances. Thus, Crassula is derived from the genus 
comprising plants with succulent or thickened leaves ; 
Sagittaria^ from its arrow-shaped leaves; Arenaria^ 
from growing in sandy places ; Lithospermum, from its 
frmtSi, wbich were formerly regarded as seeds, having a 
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fitony hardness ; Campanula, from its corolla being in 
the form of a bell ; Lactuca, fropi its milky juice ; and 
so on. Others, again, have derived their generic names 
from supposed medicinal properties, such as Sa'ophu- 
darta, from its former, use in scrofula; Puhnonaria, 
from its employment in pulmonary disease, &c. 

3. Orders. — The names of the Orders in the 

Artificial System of Linnaeus are chiefly derived from 
the various characters of the gynoecium and fruit. Those 
of Natural Systems are usually taken from some well- 
known genua which is included in any particular order, 
and which may be regarded as the type of that order. 
Thus, the genus Manunculus gives the name Eanun^ 
culacece to the order to which it belongs ; the genera 
Papaver, Malva, Hypericum, Geranium, Rosa, Lilium, 
Orchis, and Iris, in like manner give names respectively 
to the orders Papaveracew, Malvaceiv, llypericacece, 
Geraniaceae, RosacecB, Liliaccaa, Orchidacew, and Irid~ 
aceos. At other times the names of the orders are 
derived from some characteristic feature which the 
plants included in them present. Thus, the order 
CrucifercB is so named, because its plants have cruciate 
corollas; the order Leguminosce comprises plants whose 
fruit is a legume ; the Umhelliferce are umbel-bearing 
plants; th^ Lahiatce have a labiate corolla; the Coniferce 
are cone-bearing plants ; and so on. , 

4. Classes. — The names of the classes are derived 
from some important and permanent characters which 
the plants comprised in them possess, relating either to 
their structure or mode of development. Such names 
vary, however, #according to the views of different 
systematic botanists. Those more commonly used in 
tiiis country, and which have been accordingly adopted 
in this work, are Acotyledon^, 3{onocoiyledones, and 
lHci)tyU4ones , — terms which are derived, from the struc- 
ture of ^the embryo in, the three classes respectively. 
,Othe^ also in common tine, are derived from tlie 
absence or presence of a stem, and its mode of devel- 
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opinent and structure : such are Exogens, Endogens, 
Acrogens, and Thallog^ns, The above names are used 
especially in Natural Systems of Classification; while 
the names of Classes in the Artificial System of Linnceus 
are derived chiefly from the number and other characters 
presented by the androecium. 

5. Sub-kingdoms, — The names of these are gene- 
rally derived from the presence or otherwise of evident 
flowers or reproductive organs, as those of Plianero- 
gamia and Cryptogainia, The names of Cotgledones 
and Acotyledones, indicating the presence or absence of 
an embryo, are also in common use. Others, again, 
have been emplpyed, having reference to their ele- 
mentary structure, as Vasculares and Cellulares ; or to 
the presence or absence of a stem, as Cormophyta and 
Thallophyta, 


CHAPTER IL 

STSTKMS OF CLASSIFICATION. ' 

We have already stated that Systematic Botany has for 
its object the gaming, describing, and arranging of 
plants in »such a manner that we may readily ascertain 
their names, and at the same time get an insight into 
their affinities and general properties. Every system 
that has been devised for the arrangement of plants does 
not, however, comprise all the above points; for, while 
some systems are of value simply «€or affording us a 
ready means of ascertaining their names, others not 
only do this, but at the same time give us a know- 
ledge of their affinities and properties. Hence we ar- 
range the different systems of Classification under two 
heads; namely, Artificial and Natural, — the former 
only necessarily enabling us to ascertain readily the 
name of a particular plant ; while the latter, if peHect, 
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i^ould comprise all the points which come within the 
object of Systematic Botany. SThe great aim of the 
botanist, therefore, should be the development of a true 
Natural System ; but, in past times, artificial systems, 
more particularly that of Linnseus, have been of great 
value. Linnseus himself never devised his system with 
any expectation or desire of its serving more than 
a temporary purpose, or as an introduction to* the 
Natural System, when the materials for its formation 
had been obtained. 

In both artificial and natural systems, the lower divi- 
sions — namely, the species and genera — are the same, the 
difEerence between the systems consisting in the manner 
in which these divisions are grouped into orders, classes, 
and other higher groups. .Thus, in the Linnaean and other 
Artificial Systems, one, or, at most, a few characters, 
are arbitrarily selected, and all the plants in the Vege- 
table Kingdom are distributed under classes and orders 
according to the correspondence or difierence of the 
several genera in such respects, no regard being had 
to any other characters. The plants in the classes 
and orders of • an artificial system have, therefore, no 
necessary agreement with each other except in the 
characters selected for convenience as the types of those 
divisions respectively. Hence such a system may be 
compared to a dictionary, in which words are»arranged, 
for convenience of reference, in an alphabetical order, 
adjacent words having no necessary agreement with 
each other, except in commencing with same letter. 
In the Natural System, on the contrary, all the cha- 
racters of the genera are taken into consideration, 
and those are grouped together into orders whigh corre- 
Bpoud in the greatest numto of important characters ; 
and the orders are again united, upon the same prin- 
ciples^ intp groups of a higher order, namely, the classes 
and, sub-ldtngdoms. While it must be evident, therefore, 
that ^ th^ knowledge we necessarily gain by an artificial 
j^exp, is the name of an unknown plant ; on the other 
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hand, hj the natural system, /we learn not only the 
name, but also its relations to the plants by which it is 
surrounded, and hence get a clue to its structure, 
properties, and history. Thus, supposing we find a plant, 
and wish to ascertain its name, if we turn to the 
Linnsean system, and find that such a plant is the 
Menyanthea trifoliata^ this name is the whole amount 
of the knowledge we have gained,; but by turning 
to the Natural System instead, and finding that our 
plant belongs to the order Gentian acecRj we ascertain at 
once from its affinities that it must have the tonic and 
other properties which are possessed by the plants 
generally of that.order, and, at the same time, we also 
learn that it accords in its structure with the same 
plants ; and hence, by knowing the name of a plant 
by the Natural System, we may at once learn all that 
is most important in its history. It is quite true that 
all the orders, as at present constituted, are By no means 
so natural as that of the Oentianacem^ but this' arises 
from the present imperfection of our systems, and can 
only be remedied as our knowledge of plants extends; 
even a system, devised as perfectly as possible one day, 
may be deficient the next, in consequence of new 
plants being discovered which might compel us to alter 
our views, for at present the Floras of some regions of 
the globe tare imperfecrly known, and of others almost 
entirely unknown. Sufficient, however, is known of 
plants to enable us to establish certain great divisions 
according to a natural method, and which after dis* 
Goveries are not likely to afiPect to any important extent. 
The present imperfections of the Natural System are, 
therefor^ comparatively unimportant, and will no doubt 
disappear as our knowledge of the Flora of the globe 
becomes extended. 

' In my ^Manual of Botany’ the more important 
artificial and natural systems that have been or are 
now in use in this and other countries have been fully 
noticed (see pages 401-419). But in the present work 
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it would be out of place to do more than describe 
generally the Natural System we bave here adopted, and 
which, in its essential particulars, is that commonly in 
use in this country. This is founded upon the systems 
of Jussieu, De Candolle, and Lindley, — ^that of De 
Candolle being the basis. It is as follows : — 

The Vegetable Kingdom is first divided into two 
sub-kingdoms, namely : — Phanerogatnia, Flowerinjj, or 
Cotyledones ; and Cryptogamia, Flowerless, or Acotyle- 
dones. 

Sub-kingdom 1. Phantrogamia. — This includes 
plants which have evident flowers; and which are 
reproduced by seeds containing an embryo with one 
or more cotyl^ons. 

Sub-kingdom 2. Crgpiogamia , — This contains those 
plants which have no fiowers ; and which are repro- 
duced by spores, and are therefore acotyledonous. 

The Phanerogamta is divided into two classes, and 
other sub-divisions, thus : — 

Class 1. Dicotyledones, in which the embryo is dico- 
tyledonous ; the germination exorhizal ; the 
stem exogenous; the leaves with a reticulated 
venation ; and the flowers with a quinary or 
quaternary arrangement. In this class we 
have two divisions. 

Division 1. Angiospermia, in which the ovules are 
enclosed in an ovary ; and which are 
fertilised indirectly by the action of the 
pollen on the stigma. In this division 
we have four sub-classes ; 

Sub-class 1. Thalamijlorce * — This compri^s plants 
with flowers which are usually fur- 
nished with both a calyx and corolla ; 
the latter composed of distinct petals 
inserted on the thalamus ; stamens 
hypogynous, or adherent to the sides 
of the ovary, that is, arising directly 
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from the thalamus, or placed on the 
outside of an hypogynous disk. 

Sub-class 2, CahjciJlorcp . — Flowers having usually 
a calyx and corolla ; the latter mostly 
with distinct petals, and inserted on 
the calyx or a perigynous disk ; 
stamens either perigynous or epi- 
gynous. This spb-class has two 
sub-divisions : — 

1. PerigyncB, in which the calyx is free, or nearly 

so ; the stamens usually perigynous ; and 
the ovary superior. 

2. Epigyncejn^ in which the calyx is more or less 

adherent ; the stamens epigynous; and the 
ovary inferior. 

Sub-class CorolUJlorce . — Flowers having both 
a calyx and corolla ; the latter with 
united petals ; stamens inserted on 
the corolla or ovary, or free and 
arising from the thalamus. Of this 
sub -class we have three sub- 
divisions : — 

1. Epigynce^ in which the calyx is adherent; and 

the ovary consequently inferior. 

2. Hypostammem^itL which the stamens are in- 

• serted on the thalamus, and do not adhere 
to the corolla ; and the ovary superior. 

3. EpipetaloB^ in which the corolla arises from 

the thalamus, and has the stamens attached 
to it ; and the ovary superior. 

SuD-class 4. MonochlamydeoB om InconipletcB , — 
^ Flowers either having a calyx 

only, or without both calyx and 
corolla. 

Division 2. Gymnospermia^ in which the ovules are 
naked or not enclosed in an ovary, and 
which are fertilised directly by the 
action of the pollen. 
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Class 2. Monocotyledones, in which the embryo is 
monocotyledonous ; ^the germination endo- 
rhizal ; tlie stem endogenous ; the leaves 
usually with a parallel venation; and the 
flowers with a ternary arrangement. In this 
class we have two sub-classes. 

Sub- class 1. Fetaloidea , — Leaves with a parallel 
venation, or rarely reticulated ; 
floral envelopes (perianth) verti- 
cillate and usually coloured, or 
rarely scaly, and sometimes absent. 
This sub-class has three sub-divi- 
sions : — 

1. EpfgyncB, in which the flowers are usually 

hermaphrodite ; the perianth adherent; and 
the ovary inferior. 

2. Hypogyncpj in which the flowers are usually 

hermaphrodite ; the perianth free ; and the 
ovary superior, 

3. Diclines, in which the flowers are usually 

unisexual ; and the perianth either absent 
* or consisting of a few scales. 

Sub-class 2. Glumacece or GlumifercB, — Leaves 
parallel - vejned ; flowers gluma- 
ceous, that is, having no proper 
perianth, but imbricati&d bracts 
instead. 

The Crypt(^amia constitutes a class by itself, 
thus : — 

Class 3. Acotyusdones, in which the plants are 
reproduced by, spores, and are therefore 
acotyledonous, and have an heterorhizal 
germination ; the jsttem is present or 
absent: in the former case, when woody, 
it is acrogenous; the leaves or fronds 
are also either absent or present, in which 
ktter case the veins axe commonly forked ; 
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they have no true flowers. This has two 
Bub-classes 

Sub-class 1. Acrogenm or Cormophyta, — Plants 
with the stem and leaves or Ironds 
distinguishable. 

Sub-class 2. ThallogencB or Thallophyta. — Plants 
with no distinction of stem and leaves. 
The following is a tabular arrangement of tlte 
above system : — 

VEGETABLE KINGDOM. 

Sub-kingdom 1. Phanerogamia, Cotylcdones, or 
Flowering Plants. 

Class 1. Dicotyledones. 

Division 1. Angiospermia. 

Sub- class 1. Thalamiflorse. 

2. Calyciflor®. 

1. PerigynsB. 

2. EpigynjB. 

3. Corolliflorae. 

1. Epigyn®. 

2. Hypostamines. 

3. Epipetalje. 

4. MonochlamydesB or Incomplets. 
Division 2. Gymnospermia, 

Class 2. Monocotyledones. 

Sub-class 1. Petaloidee. 

1. Epigyne. 

2. Hypogynw, 

3. DicHnes. • 

2. Glumaceie or Gluznifene. 

Sub-kingdom 2. Ciyptogamia, Acotyledones, or 
Fiowerless Plants. 

Class B. Acottixdones. 

Sub-class 1. Acrogenae or Cormophyta. 

2. Thallogentr or Thallophyta. 
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CHAPTER KL 

ARRANGEMENT AND CHARACTERS OF THE NATURAL 
ORDERS. 

Having now given a description of the natural system 
adopted in this volume) we proceed to illustrate it by 
describing a few of the more important natural orders, 
containing British plants, which have been arranged 
under its various sub-divisions. 

Sub-kingdom I. 

PHANEROGAMIA, COTYLEDONES, OR 

flowering plants. 

Class I. DICOTYLEDONES. 

Division 1. Angiospermia. 

Sub-class I. Thalamijlom, 

Ranunqulacea?., the Crowfoot Order. — Character. 
— Herhsy or rarely climbing shrubsy with a watery, 
colourless, and usually acrid, juice. Leaves alternate 
or opposite, generally much divided 1), or some- 
times entire, with usually enlarged and amplexicaul 
petioles. Stipules generally absent, but rarely present, 
and then adnate. Inflorescence definite {flg, 1), or in- 
definite. Calgx of 3 — 6, usually 5 {flg. 2), distinct 
sepals, regular (figs, 1 and 2), or irregular (fig, 4), 
green or rarely petaloid, deciduous or very rarely per- 
sistent (fig, 11) f aestivation generally imbricate (fig, 
2), sometimes valvate (fig. 3) or induplicate, e Corolla 
of 8 — 15, usually 5 (figs, 1 md 2), distinct petals, 
regular (figs. 1 and 2), or irregular (figs. 4 and 5), 
ffistiuation imbricate (figs. 1 and 2), sometimes absent . 
(J^f^ 3). $tamns numerous (figs. 2, 3, and 5), op 
ykity rarely few, hypogynous (fig, «); anthers adnate 
(fig, 7), bursting longitudu^y. Carpels generally 
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numerous {figs, 2, 3, and 6, ;>), rarely few or 1, usually 
distinct and one-celled* {fig, 10, o), or very rarely united 
below so as to form a compound many-celled ovary; 
ovarg with one (fig, 10, g) or many, anatropous ovules. 
Fruit either consisting of a number of dry achenes, or 
of one or more whorls of follicles (fig, 8), which are 
sometimes united below, or sometimes the follicle is 


Fig. 1. 


Fig. 2. 



solitaiy ;*or very rarely the fruit is baccate, with one or 
more seeds. Seeds solitary or numerous, when solitary, 
erect or pendulous; embryo minute (fig, 9, emb), at the 
base of homogeneous homy albumen, alb. 

Diagnosis . — Herbs or rarely shrubs, with a colour* 
less, watery, and usually acrid, juice. Sepals, petals, 
and stamens distinct, hypogynous. Corolla with an 

c2 
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imbricate aestivation. Stamens usually numerous ; 
anthers adnate, bursting longitudinally. Carpels, ex- 
cept in a very few instances, more or less distinct. 
Seeds with a minute embryo, and homogeneous horny 
albumen, anatropous. 

Division of the Order and Illustrative Genera , — 
The order may be divided into five tribes as fbllo.ws : — 
Tribe 1. ClematidecB. Calyx valvate {fg. 3), or indu- 

Fia. 5. 



Flower of Monkshood (Aeoniiitm Jl^apelluA^ with nn iire- 
gular polysepalous calyx. The upper sepal is petaloid, and 

tiooded or helmet-shaped. Fig. 6, A portion of the flower of 

the Monkshood, with numerous stamens helow, and tw6 stalked 
somewhat horri-sliaped petals abore. 

plicate. Fruit consisting of a number of achenes. 
Seed pendulous. Illustrative Genus: — Clematis, Xtnfi. 
Tribe 2. Anemone€B, Calyx imbricate, usually coloured. 
Fruit consistii^ of a , number of achenes. Seed 
pendulous. Illustrative Gems ; Anemone, HalUr- 
Tribe 3. Ranunculem. Calyx" imbricate {fig, 2). 
Fruit consisting of a number of achenes. Seed erect. 
lUm^tive Genus : — Ranunculus, Linn. 

Ttibe 4. Htllehoreas, Calyx imbricate. Petals irre- 
gulir {figs. 4 and 5) or none. Fruit consisting of 
one or more whorls of many-seeded follicles {Jig. 8), 
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which are sometimes united below ; or rarely baccate. 
Illustrative Genera •Aconitum, Linn , ; Delphinium, 
Linn . ; Actcea, Linn. 

Fig. 6. Fig. 7. 



Fio. 8. 9. 



Fig. 6. Yertioal section of the flower of Ranunculus acris. e. Oolyx. 

pe. Petals, e. Stamens, p. Carpels. Ftg. 7. Adnate anther of 

a Bananoiilaceous plant. Fig. B. Numerous follicles of Trollius 

europants. Fig. B. Vertical section of the seed of the Mouk.s- 

bood iAconitum Napellus), sp. Integuments of the seed. emb. 
Bmbryo. aUf. Albumen. 


Fig. 10. Fig. 11. 



Fig, 10. Vertical section of a carpel of Ranunculus aeris. o. Oraiy. 

g. Ovule, s. Stigma. Fig. 11. Pistil of the Tree Peony iPceonia 

Mautan) invested by a large cop-shaped expansion or disk, and 
having at Its base a persistent ciUyx. 


mUFEMACEM. 

Tribe 5. PceoniecB. Calyx imbricate. Fruit consisting 
of from 2-6 follicles, which ^re more or leas sur- 
rounded by a cup-sbaped hypogynous disk (Jig, 11). 
Illustrative Genus :^P£eonia, Linn. There are no 
examples in British plants. 

Nymph^age^, the Water-Lily Order. — Character. 


Fig. 12. 


Fig. 13. 





Fig. 16. 


Fig. 16. 



tig. 12. Diagram of the flower of Niiphwr luteum, fig* 18. Flower 

of the Bame. Hg. 14. A portion of the flower of the White 

Water-lily {Nympheea alha), oonsistlng of a gynceciam inreated 
by a large fleshy dlsk-lihe expansion prolonged from the thala- 
mus below it. Tte ovary is sorroandod by some stamens which 
liBVe petaloid fllamenta and adnate introrse anthers, and hy one 

petal aud one sepal. Fig. 16. Ovary of Ifuphar luteum with 

numerous radiating stigmas.— le. Vertical section of the 
seed of ypmpfMM aiba, showing the embryo enclosed In a vitellus, 
and on toe outside of albumen. 

-^4fl»aiic perennial herbs. Leaves usually floating, 
peltate or cordate. Flowers solitaxy, large and showy. 
Sepah inferior, usually 4, or rai*ely 5 (Jigs. 12 and 13) 
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or 6, pereistent, generally petaloid on their inside. 
Petals numerous, deciduous, often passing by gradual 
transition into the stamens, in the same way as the 
sepals pass into the petals ; inserted on a fleshy disk- 
like expansion of the thalamus below the stamens {Jig. 
14). Stamens numerous {Jig. 12) ; Jilaments petaloid 
{Jig. 14) ; anthers adnate. Thalamns large, forming a 
disk-like expansion more or less surrounding the ovary, 
and having inserted upon it the petals and stamens 
{Jig. 14). Carpels numerous, united so as to form a 
compound ovary {Jigs, 14 and 15); ovary many-celled 
{fig. 12) ; ovules numerous, anatropous; styles absent; 
stigmas radiating on the top {figs. 13 — 15), and alter- 
nate with the dissepiments. Fruit indehiscent, many- 
celled. Seeds numerous, attached all over the spongy 
dissepiments ; embryo minute, enclosed in a separate sac 
or vitellus, and on the outside of farinaceous albumen 
{fig. 16). 

Diagnosis. — Aquatic perennial herbs with cordate 
or peltate usually floating leaves. Thalamus large, 
and forming a disk- like expansion more or less sur- 
rounding the ovary. Sepals inferior, persistent. Sta- 
mens numerous, with petaloid filaments and adnate 
anthers. Carpels united so as to form a compound 
many-celled ovary ; stigmas radiating on the top, and 
alternate yirith the dissepiments; ovules numerous, 
and attached all over the dissepiments. Embryo 
minute, on the outside of farinaceous albumen, en- 
closed in a vitellus. Illustrative Genera : — Nympbsea, 
Linn. ; Nuphar, Smith. 

Papavekacka:, the Poppy Order.-i-Character, — 
Herbs oj 'shj-ubs^ usually with a milky juice (white 
or coloured). Leaves alternate, exstipulate. Sepals 
usually 2 {Jigs. 17 and 18), or rarely 3, caducous 
{fig* 17). Petals 4 {Jigs. 18 and 19), or rarely 6, or 
some multiple of 4, or very rarely wanting; usually 
crumpled in aestivation {Jig. 18), Stamens generally 
numerous {figs. 18 and 19), hypogynous {figs. 19 and 
20) ; anthers 2.celled, innate {Jig. 20). Ovary 1- 
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celled, with 2 or more {figs, 18 and 21) parietal 
placentas, which project more .or less from the walls 
into its cavity, and in Romneya actually adhere in the 
axis ; styles absent {fig. 20) or very short ; stigmas 2 
{fig, 19, sti)f or many (fig, 20^ sti)^ alternate with the 
placentas, and opposite the imperfect dissepiments; 
when numerous, they form a stiir-like process on the 
top of the ovary {fig. 20); ovtdes numerous {fig. 21, 
or). Fruit 1-celled, and either pod-shaped with 2 
[tarietal placentas {fig, 22), or capsular with several 

Pig. 17. Fig. 18. 



Fig. 17. Flower of Poppy, showing a caducous calyx. Fig. 18. 

Diagram of the flow'er of the Poppy, with two sepals, four 
crumpled petals, numerous stamens, and a compound pvary with 
wveral parietal placentas. 

placentas ; dehiscing by valves {fig, 22), or pores, or 
sometimes indehiscent. Seeds usually numerous; ein- 
hryo {fig, 28, emb) in fleshy-oily albumen, alh, 

Diagnosis,’--^msX\y ' herbs with a milky juice. 
Leaves alternate and exstipulate. Peduncles l^owered ; 
fl(»werB regular and symmetrical. Calyx and corolla 
with a binary or ternary arrangement of their parts, 
deciduous, hypogynous. Stamens usually numerous, 
hypogynous; antliers 2-celled, innate. Ovary com- 
pound, 1-ceIled, with 2 or many parietal placentas, 
stigmas alternate to the placentas. Fruit 1-celled. 
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Seeds numerous, albuminous. Illustrative Genera : — 
Papaver, Linn, ; Chelidonium, Linn, 

Fio. 19. Fig. 20. 



F\g. 19. Flowflf of Celandine (Chelidonium mcgm), sti. Two 

stigmas on tlie apex of a lengthened or pod-liko ovary. 

Fig. 20. Gynoicium of Poppy (Fapaver), with one stamen arising 
from baow it {hypogynoutt% o. Vnit^ ovaries, iti. Sti^as. 

Fig. 21. Transverse section of the ovary of a speenes of 

Poppy. OP, Ovules, plac^ plae. Placentas, which in the young 
ovary nearly meet in the centre, and thus the ovary b^omes 
almost multilocular,.but as the ovary progresses in development 

it is distinctly unilocular. Fig, 22. Biliqueeform or pod-sbaped 

capsnle (cerdlium) of Celandine. — -/Yg. 23. Vertical section of 
the seed of a species of Poppy (Papaver), mini. Integuments. 
emb. Embryo, alb. Albumen. 

• 

Crucifers, the Cruciferous Order. — Character. — 
Herbs, or very rarely shrubby plants. Leaves alternate, 
exstipulate. Flowers usually yellow or white, rarely 
purple, or some mixture of these colours ; inflorescence 
indefinite, racemose {flg, 25) or corymbose; usually 
ebraoteated. Sepals 4 {flg. 24), deciduous ; csstivaHan 
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imbricate (fig. 24), or rarely valvate. Petals 4 
{figs. 24 and 25), hypopynoua, arranged in the form 
of a Maltese cross, alternate with the sepals, deciduous. 
Stamens 6, tetradynamous {fig. 26, ec), hypogynous. 
Thalamus furnished with small green glands {fig. 26, 
gl) placed between the stamens. Ovary superior {fig. 
26), with two parietal placentas (fig. 27), 1-celled, or 
more usually 2-celled {fig. 24) from the formation of 
a spurious dissepiment called the replum {fig. 27, cl ) ; 
style none {fig. 26); stigmas 2 (fig. 26), opposite the 
piacentas. Fruit a siliqua (fig. 28), or silicula {figs. 

Fig. 24. Ftq. 25. 


Fig. 24. Diagram of a Cruci- 
ferous flower.-- — Fig. 26. 

Portiou of .the flowering 
branoli of tlie Wallflower 
iCheiranthui Cheiri). 

29 and 30), 1- or 2-'Celled, 1- or many-seeded. Seeds 
stalked, generally pendulous {fig. 29) ; embryo with 
the radicle variously folded upon the cotyledons {figs. 
3l~34); albumen none. 

Diagnosis — <jenerally ebracteated herbs. Inflores- 
cence indefinite. Sepals and petals 4, dsciduous, 

E lar, the latter cruciate. Stamens hypogynous, 
dypamous^ Ovary with 2 parietal placentas ; 
stigiiieiS'2. Fruit a siliqua or silicula. Seeds stalked, 
withotit albumen, and with the radicle variously folded 
upon the Cotyledons. No other order is likely to be 
confounded tCith this if ordinary care be taken^ as tetra-- 





Fig, 26. Es^tlal organs of the Wallflower (Cheiranthut Cheiri), 
r. ThnlaiQiiB. gl, Olauils. ec. Tetradynamoos stamens, tti. 
Stigma.-— '/yg. 27. Vertical section of the OTary of the Wall- 
flower. ov. Ovules, each attached by a stalk to the placenta, cn, 

e|. Vertical spurious dissepiment c^led the replum. Fig. 2H. 

Fruit or sUiqua of the Wallflower, showing the separation of its 

two valves from tto replum. Fig. 22. The slllcula of Shop- 

herd's Purse (CapMlla Bursa-pasforit) In the aot of dehiscing, 
showing the stalked pendulous seeds.— —Fig, 80.' BUicola of the 
Bonrvy-grass (Coehlearia qgicinalis) in the aot of dehiscing.— 
Ftg, 81. The embryo of Buniat orietualit. 
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Division of the Order and Illustrative Genera.--^ 
This large and truly naturalr order has been divided 
into sub-orders according to the nature of the fruit, and 
also to the mode in which the embryo is folded. The 
latter is tlie only satisfactory arrangement. 

The sub-orders founded on the nature of the fruit are 
as follows : — 

Sub-order 1, Siliquosm. — Fruit a siliqua opening by 
valves longitudinally {Jig, 28). Illustrative Genera : 
— Cheiranthus, Linn. ; Brassica, Linn, 


Fig. 33. Fig. 34. 



Fig. 38. The embryo of the Cabbage plant {Brcwica olerooea). 

1. Undivided. 2. Horizontal Heotion. r. Radicle, c. Cotyledons. 

Fig. 83. Embryo of the Woad {ImXU tinctoria). 1. Und ivided. 

8. Horizontal section, e. Cotyledons, r. Badicle. Fig, 84. 

Embryo of the Wallflower {ChHranthus Chriri). I. Undivided. 

3. Horizontal seotion. r. R^iole. e. Ootyledous. 

Sub-order 2. Siliculosoe latiseptce, — Fruit a silicula open - 
ing by valves ;• the replum in its broader diameter 
80). « Illustrative Genus : — Cochlearia, Linn. 

Sub^der 8. Siliculosce df^stiseptes , — Fruit a silicula 
opening by valves; the replum in its narrower 
diameter (fig. 29). Illustrative Genera : — Capsella, 
Mmch , ; Iberia, Linn. 

Suh-order 4. Hummentacecs , — ^Fruit an indehiscent 
silicula; ofkn 1-celIed owing to the absence of ^e 
xepluni. lUusiraim Gems : — ^Isatis, Linn. .. ' 
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Sub-order 5. SeptulafcB, — The valves of the fruit 
opening longitudinaUy, and bearing transverse 
septa in their interior. No examples among British 
plants. 

Suborder 6. LomentacecB. — Fruit a siliqua or siiicula, 
dividing transversely into l-seeded portions, the 
true siliqua sometimes barren ; the beak placed above 
is containing one or two seeds. Illustrative Genera : 
— Cakile, Gaert ; Raphanus, Linn, 

The sub-orders founded on the mode in which the 
embryo is folded are as follows : 

Sub-order"!. Pleurorhize(s (O — ) 34). — Cotyle- 

dons accumbent, flat; radicle lateral. Illustrative 
Genera : — Cheiranthus, Linn, ; Arabis, Linn, 
Sub-order 2. Notorhizem (Q II) {fi9- 33). — Cotyle- 
dons incumbent, flat; radicle dorsal. Illustrative 
Genera : — Hesperis, Linn, ; Isatis, Lir^n, 

Sub-order 3, Orthoploceee ( ) {fig* 32).— Coty- 

ledons oonduplicate, longitudinally folded in the 
middle ; radicle dorsal, within the fold. Illustrative 
Genera : — rBrassica, Linn, ; Raphanus, Linn, 
Sub-order 4, Spirolobew (O II ID {fig- 31). — Cotyle- 
dons twice folded, linear, incumbent. Illustrative 
Genus: — Bunias, Linn, There are no examples 
among British plants. 

Sub-order i Diplecolob€<B ( O II II II )• — Cotyledons 
thrice folded, linear, incumbent. Illustrative 
Genera : — Senebiera, DC, ; Subularia, Linn, 
CARyopiiTLLACE^, the Pink Order. — Character. 
'^Herbs, Stems swollen at the nodes. Leaves oppo- 
site, entire, often connate at their bat% ; exstipulate, 
or rarely frith small membranous stipules. Infior- 
eseence cymose {fi>g* 36). Flowers generally herma- 
phrodite {fig, 40), or rarely unisexual. Sepals 4 or 5 
{jigs, 85 and 37), distinct (fig, 36), or united {fig, 37), 
persistent {fig, 45 ). Petals equal in number to the sepals 
{fig. 85), unguiculate {fig, 39), often deeply divided 
(fig. 89), sometimes absent, frequently raised above 
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the cal 3 ^x on a stalk {fig, 38). Stamens equal in num- 
ber to the sepals, and then opj)osite to them, or usually 
twice as numerous {figs, 35 and 40), or rarely fewer, 
frequently attached with the petals on a stalk above 
the calyx {fig. 38); filaments generally distinct {fig. 
40), or sometimes united at the base, subulate ; anthers 
innate. Ovary sessile {fig. 40), or supported with the 


Fig. 36. Fig. 36. 



Fiq. 86. Diagram of the flower of a Bpeeiea of DianthiM.---^Fig. 36. 

Dichasi^ cyme of a 8iK»cie8 of Cf^'oxtium. Fig. 87. Dentate or 

tf)othed calyx of a speciea of Campion il^ychnii). 


petals and stamens on a -short gynophore 41, r/, 

and 88), 1-celled , generally ■with a free oential placenta 
43, p), or rarely 2— S-^selled (Jige. 85 and 43) ; 
styles i (fig. 41) to 5 (fig. 42), papillose on their inner 
surface {fig. 41), and hence should be properly regard^ 
as stignias ; ovules few or ntunerous (fig. 42, g), amjdii- 
trqiaL JFV«»t a l-celled capsule, opening by 2—5 
Tslres, or tiy 4—10 teeth at the apex (figs. 44 and 
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4*5), and having a free central placenta, or rarely 2 — 5- 
celled with a loculicidal dehiscence, and with tlie pla- 
centas slightly attached to the dissepiments. Seeds 
generally numerous, rarely few ; embryo usually curved 
round mealy albumen {Jige, 46 and 47, emh\ or rarely 
straight. 

Diagnosis . — Herbaceous plants with stems swollen 
at the nodes, and opposite entire exstipulate leaves ; or 
rarely with small membranous stipules. Inflorescence 


Fig. 38. Fig. 39. 



Fig. 38. Vei^/ical section of the flower of a species of Dianthun. 

Fig. 89. One of tlie petals of a s^oies of Dianthm. o. daw or 
unguis, f. Limb, ’whicli is fimbriated or fringed at the margins. 
Fig. 40. Essential organs of a species of Stellaria. 

cymose. Flowers usually hermaphrodite. Sepals, petals, 
and stamens with a quaternary or quinary arrange- 
ment, the j)etals sometimes absent. Calyx persistent. 
Stamens hypogynous; anthers innate. Ovary supe- 
rior, commonly 1-celled, styles 2 — 5. Capsule 1-celled, 
or rarely 2 — 5-celied ; placenta usually free central, or 
in the 2 — 5-celled fruit slightly attached to the dissepi- 
ments. Seeds with the embryo usually curved round 
mealy elbumen; or rarely straight. 
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DivUion of the^ Order and Illustrative Oenera.— The 
order has been divided into thi;ee tribes as follows : - 


Fig. 41. 


Fig. 42. 


Fig. 43. 




it 


Fig. 46. 


Fig. 44. 




Fig. 47. 



■ f Fig, 41. Pistil of IHdnthm Caryophyllus^on a stalk, 
M li called tiie gynophorc. On the top of the ovary 

Hk J1 are two styles, the fac:e of each of which is tra- 

■i I) versed ^ a continuous stigmatlo surface. 

Bnjvyf Fig, A2. vertical section of the pistil of OerasHum 

jj hirmium. o. Ovary, p. Freo central placenta. 

g. Ovules, s. Styles and stigmas. Fia. 43. 

'JVansverse section of the young ovary of a spe- 
) < sies of Campion (XycAnif) shewing five partitions 

proceeding from the walls ,(>f the ovary to the placentas in the 
(wntre ; these partitions are destroyed by the ^wfh of the 

ovnzy, so that the plaCentation is tUtimalcly free central. 

Fig, 44. Oapsule of a species of IHanthus, dehiscing partially in 
a vklvolar manner so as to form four teeth at the apex.-^- 
Fig. 46. l?Vait of a species el lyeknit surrounded by the persistent 
. oah^x, and dehiscing partially in a valvular manner so as to 

, fom ten teeth at the apex. Fig, 46. Yertioal section of the 

seed of Ohlckweed (StellaHa media). Fig. 47. Vertical section 

of tbe.seed of Zyeftaii diefsa. ie. Integuments, mb. Embryo on 
the outilde of the albumen, eOb/ 
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Tribe 1. ^/^en^ce.— Sepals distinct. Ovary sessile {Jig, 
40). No stipules. ^Illustrative Genera : — Alsine, 
Wahlenb, ; Stellaria, Linn. 

Tribe 2. Silenece. — Sepals iinited {Jig. 37). Ovary 
usually stalked (Jig. 41, g). No stipules. Il- 
lustrative Genera : — Diaothus, Linn, ; Lychnis, 
Linn. 

Tribe 3. Polycarpece, — Sepals distinct. Ovary sessile. 
Stipules membranous. Illustrative Genus : — Poly- 
carpon, Linn. 

MALVAGEiB, the Mallow Order. — Character. — 
Herbs, scrubs, or trees. Leaves alternate, more or 
less divided in a palmate manner, stipulate. Flowers 


Fig. 48. 



Fig. 49. 



Fig. 48. Biatmun of the flower of a speoics of Maiva. The thr^ 
external lines represent bracts, which toffctiter form an epi- 

.oalyx or inrolucre. Fig. 49. Oalyx of HUmcm surrounded by 

an epic^yx or involuoro. 

regular, usually axillary, and often surrounded by an 
involucre or epicalyx (Jige. 48 and 49).^5'«/?a/fl usually 
^ {Jigs. 48» and 49), rarely 3 or 4, more or less united 
(Jigs, 49 and 63) ; with valvate or some form of cir- 
cular aestivation (Jig. 48). Petals hypogynous, equal 
in number to the divisions of the cal}ix (Jig. 48), with 
a twisted aestivation, either attached to the column 
ibimed by the united stamens (Jig. 60) or free. Sta- 
mens bypogynouSi numerous, modoadelphous (Jig. 61) ; 
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anthers 1 -celled, renifbrm, with transverse dehiscence 
{^Jig. 52). Ovary superior (^ 5 ^. 53), consisting of several 

Fig. CO. Fig. 51. Fig. 62. 



Fig. 60. Vertical sectl<m of the flower of a TVftillow - 

Fig. 61. Monadclphous stamens of a si>ecics of Mallow. — - 
Fig, 62. Stamen of a MaUow', the anther of which has transverse 
dehiscence. 

carpels {figs. 48 and 53), which are either apocarpous 
{fig. 53), or united so as to form a compound ovary 


Fig. 53. Fig. 55. 



Fig. 53. Pistil of a Mallow surrounded by the inferior and 
mvolttore.— 64. Caroerule or fruit of a Mallow, surrounded 
by the persistent calyx.*--— /V' Horizontal secdon of 'the 

fruit of Malva tyhemit. a. Axis. pi. Flaoenta. 1. An empty 
oelh c. Bmbryo with twisted cotyledons. 

wi^ mauy ceQs as there are carpels; placentas 
attaoi^ to the veutral sutures when the carpeja Ao 
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apocarpous (Jig, 55, pZ), or axile when the ovary is 
compound ; styles equalling the carpels in number 
53), united or distinct. Fruit Pig. 66. 

either a carcerule, that is, con- 
sisting of a number of 1 -cel led, 
indehiscent (Jigs. 54 and 55), 1- 
or many-seeded carpels; or a 
capsule with loculicidal (Jig, 56) 
or septicidal dehiscence, and nu- 
merous seeds. Seeds sometimes 
hairy ; albumen none or in small 
quantity" ; embryo curved ; coty- 
ledons usually thin, folded or 
plaited (Jig. 55, c). 

Diagnosis. — Leaves alternate, 
palmately-veined, aimple, stipu- 

late. Flowers regular. Calyx cuiitUdaiiy. v, v. Vaivfx. 
with valvate or some form of cir- s'- 

cular SBStivation. Petals twisted in aestivation. Stamens 
hypogynous, numerous; anther^ 1 -celled, reniform, 
opening transversely ; filaments united so as to form a 
column. Carpels distinct or united. Seeds with very 
little or no albumen ; embryo curved ; cotyledons 
folded or plaited. 

Divisions of the Order and Illustrative Genera . — 
This order«may be divided into three tribes as follows : — 
Tribe 1. Malveoe — Flowers furnished with an “invo- 
lucre or epicalyx (figs, 48 and 53). Fruit consisting 
of separate carpels (apocarpous) (figs, 54 and 55). 
Illustrative Genera : — Malva, Linn* ; Althaea, Linn, 
Tribe 2. Hibiscecp. — Flowers fumisheH with an invo- 
lucre 49). Fruit formed bf united carpels 
(syncarpous) (fig, 56). Illustrative Genei'a : — 
Hibiscus, Linn,; Gussypium, Linn, No examples 
among British plants. 

Tribe 3. Sidece, — Flowers without an involucre. Fruit 
apocarpous or syncarpous. Illustrative Genus : — 
Side, Linn„ No examples among British plants. 
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PoLTQALACEiE, the Milkwort* Order. — Character. 
Shrubs or herbs. Leaves ^alternate 57) or 


Fig, 67. 


Fig. 58. 


Fig. 69. 




Fig, 67. A portion of the stem of the oom- 
raon Milkwort (^Polygala vulgarity with 
simple alternate exstipnlatc leaves, and 

irregular flowers. Fig, 66. Diagram of 

the flower of the same. r. Sepals. ju,ps, 
pt. Posterior and anterior large petals. 

j»r, jpr. lAterm petals, n. Stamens, c. Carpels. Fig, 60, An- 

droedum of the same, with one>eclled anthers dehisciilg at thdr 

3 ,pex. Fig. 60. Gyiloeoium of the same. oe. Ovary. Mgl, Style. 

$tig. Stigma; Fig, 61. Prult with one cell opened, per. Peri* 

carp. gr. Seed, r. Canmcnle. — ^Fig, 62. Section of seedb U, 
l^ftta. or. Oaruncule. ol. AUmnmn. pi, Emhxyo. 


Oppottte, exBtipulate, and usually simple {fig. 57). 

bracteate. fVai^era irregular^ unaymmetncal 
{figs. 57 and 58), and somewhat papilionaceous in 
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appearance; hut here the wings belong to the calyx, 
ivbereas in the Legumiilbsae they belong to the corolla. 
Sepals 5 (Jig. 58, s), very irregular, usually distinct ; 
of which 3 are placed exterior, and of these 1 is pos- 
terior and 2 are anterior; the 2 interior are lateral, usu- 
ally petaloid (Jig. 57), and form the wings to the flower. 
Petals hypogynous, usually^S, more or less united, of 
which 1, forming the keel, is larger than the rest, and 
placed at the anterior part of the flower; the keel is 
either naked, crested (Jig. 57), or 3-lobed ; the other 
2 petals are posterior, and alternate with the wings and 
posterior sepal of the calyx, and are often united to the 
keel ; sometimes there are 5 petals {Jig. 58), and then 
the 2 additional ones, pr, pr^ are of small size, and 
alternate with the wings and anterior sepals. Stamens 
hypogynous, 8 {figs. 58 e, and 59), usually combined 
into a tube, unequal, the tube split on the side next to 
the posterior sepal {fig. 59) ; anthers clavate, innate, 
usually 1 -celled (fig. 59), or rarely 2-celIed, opening 
by a pore at their apex, or rarely by valves. Ovary 
{figs. 58, c, and 60, ov) superior, 2 — 3-celled, one cell 
being frequently abortive ; ovules solitary or twin, suh- 
pehded ; style simple (fig. 60, cm^ved, sometimes 
hooded at the apex ; stigma simple (Jig. 60, stig). Fruit 
{fig. 61) varying in its nature and texture, indehiscent 
or opening dn a loculicidal manner, occasionally winged. 
Seeds pendulous {fig. 61, gr), smooth or hairy, with a 
caruncule next the hilum (figs. 61, r, and 62, ar ) ; 
embryo straight or nearly so {fig. 62, pi |, in copioiw fleshy 
albumen, al^ and with the radicle towards the hilum. 

Diagnosis. — Herbs or shrubs, wfth simple ex- 
stipulate Meaves. Flowers irregular, unsymmetrical. 
Sepals and petals imbricate, not commonly correspond- 
ing in number, and usually arranged in a somewhat 
papilionaceous manner ; odd petal anterior ; odd sepal 
posterior. Stamens 8, hypogynous, usually combined ; 
anthers generally l-celled, with porous dehiscence. 
Fruit flattened, usually 2-celled and 2-seeded« Seed 
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with abundant fleshy albumen, and with a canin- 
culc next the hilum, JUmtrdtive Genus: — Polygala, 
Linn, 

Linages, the Flax Order, — Character . — 
ITerhs or rarely shrubs. Leaves alternate or opposite, 
or rarely verticillate, entire, exstipulate'. Inflorescence 
cymose. Flowers regular {fig, 63), symmetrical, 
generally very showy. Calyx imbricate, with 4 or 5 


Fig. 63. 


Fig. 64. Fig. 66. 



Fig. 66. 



Fig. G3. DiaiTTsm of the flower of the Flax 

riaut iLinum usUaiiMimuni). Fig. 64. Es- 

seatial organs of the same, allowing the 
mouadelphons stamens surrounding the pis- 
tiL Fig, 66. Pistil of the samCi» with dis- 
tinct styles and capitate stigmas. Fig, 66. 

Transverse section of the ovary of the same, 
showing five complete and true dissepiments, 
a, and five incomplete spurious dissepi- 
ments, 6. 


sepals {fig. 63) persistent Petals 4 or ^ Ji fig* 68), 
unguiculate, very deciduous, twisted in Ssstivation. 
i<tamem 4-— 5, united at the base so as to form an 
hypogynous ring {fig, 64), from which proceed toolh- 
like processes {staminodes) alternating with the perfect 
ht^ene. and opposite to ^e petals, Ovaiy compound 
(^j 7 a* 68 and 66), superior, 8— 5-celled ; styles 
stigmas capitate (/^s.^64 and 65). Fruit capsular, 
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raany-celled, each cell more or less perfectly divided 
into two by a spurious dissepiment proceeding from the 
dorsal suture, and having a single seed in each division. 
Seeds compressed, with fleshy albumen, or rarely with- 
out albumen ; embryo straight, wdth the radicle towards 
the hilum. 

Diagnosis, — Herbs or very rarely shrubs, with ex- 
stipulate simple entire leaves. Inflorescence cymose. 
Flowers regular, symmetric^il. Sepals, petals, and 
stamens 4 — 5 each; the sepals persistent and imbri- 
cate; the petals fugacious and twisted in sestivation; 
and the perfect stamens united at their base, and 
having little tooth-like staminodes alternating with 
them. Ovary 3 — 5-celled, styles distinct, stigmas 
capitate. Fruit capsular, each cell more or less divided 
by a spurious dissepiment, and each division containing 
one seed. Seeds compressed, with a straight embryo, 
and usually fleshy albumen. Illustrative Genera : — 
Linum, Linn. ; Hadiola, Gmelin, 

Geraniaceje, the Crane’s-bill Order. — Character. 
— Hef'bs or shrubs, with swollen joints (^nodes'). Leaves 
simple, opposite or alternate, stipulate. Flowers regular 
or irregular. Sepals 5, inferior, persistent {Jigs. 69 
and 70, c), more or less unequal; mstivation imbricate. 
Petals 5 { Jig. 67), or rarely 4 from abortion, unguiculate, 
hypogynoi^ or perigynous ; mtivationW\s\e^ {Jig, 67). 
Stamens hypogynous, usually twice {Jig. 68) or tlirice 
as many as the petals ; some are, however, frequently 
abortive, and generally united at the base, the alternate 
ones shorter (fig. 68), and occasionally barren. Carpels 
6, arranged around an elongated axil or carpophore 
{fig. 69)«; styles corresponding in number to the 
carpels, and adhering to the carpophore. Fruit con- 
sisting of five one- seeded dehiscent carpels, which ulti- 
mately separate from the carpophore from below up- 
wards by the curling up of the styles, which remain 
adherent at the summit {fig. 70). Seeds without 
albumen; cotyledons foliaceous, convolute {fig. 71). 
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Diagnosis , — Herbs or shrubs, with simple entire 
stipulate leaves, and swollen joints. Sepals 5, inibri* 
cate. Petals twisted in SBstivation. Stamens generally 
united at the base, hypogynous. Fruit consisting of 
5 ultimately dehiscent carpels attached by means of 


PlO. 67. Fig. 68. PiG. 69. 



Fig. 70. 



Fig, 71. 



Fig. 67. A portion of tbo flowering stem 

of Qerani^an tglvatieum. 68, 

The andrcBClnm and gjncnclum of the 

same. Fig. 68. The pistil partiallj 

matured, surrounded by the persistent 

calyx. Fig. 70. Fruit of a species of 

Geranium, e. Persistent calyx, a. 
Axis or carpophore from which the 
mature owies, o, o, with their styles, 

r, are separating, i. Stigmas. 

IHg. 71. Tramnrerse section of the seed. 


< their styles to an elongated axis or carpophore, from 
which they separate when ripe from below upwards 
by the curling up of the styles. Seeds 1 in each 
carpel, exalbummous ; embryo convoluted. Illustrative 
Genera : — Brodium, DH^itfer ; Geraniumi, Linn^ ; 
Pelatgonitlmt VHmtier.- 
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Sub-class *n. CalyciJioroB. 

1. Perigynse. 

Leguminosa;, the Leguminous Order. — C haracter. 
Serbs, shrubs, or trees, — Leaves alternate, stipulate, 
usually compound {fig, 72). Calyx {figs, 73, s, 74, c, and 
75, c) monosepalous, inferior, more or lesi* deeply divided 
into 5 parts, ^e odd division being anterior 73, 5 ). 


Fig. 72. 



Fig. 73. 



Fig. 73, Tmparipinnate or unequally pinnate leaf of RoUnia, with 

apUiy etipulea. Fig. 73. Diagram of the flower of the Garden 

Pea {Fitum tativum). s. Anterior sepal, p*. Superior petal. 
pi, pi. Inferior petala pi, pi. lateral petals, et. Stamens. 
. e. Carpel, — Fig. 74. The flower of the same. ttU Standard or 
vexiUum. ai. Wings or alas. car. Garina or Ifeel enclosing the 
essential organs, c. Calyx. 

• 


Petals usually 5 {fig, 73), or sometimes by abortion 
4, 3, 2, 1, or rarely none, inserted into the base of the' 
calyx, equal or unequal, often papilionaceous {fi.g, 74), 
the odd petal, if any, posterior {figs, 73, ps, 74, et). 
Stamens definite {figs, 75 and 76) or indefinite, usually 
perigynous, or rarely hypogjnous, distinct or united 
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into 1, 2 {Jigs. 75 and 76), or rarely 3, bundles. Ovar?/ 
superior, usually formed of 1* carpel (figs. 73, c, and 
77, o)j although rarely of 2 or 5 ; 1-celled with 1, 2, or 
many ovules; style and sfigma simple (figs. 75, st, 
and 77, stig). Fi'uit usually a legume 78), or 
sometimes a lomentum (figs. 79 and 80), or rarely a 
drupe. Seeds 1 or more, sometimes arillate, attached 
to the upper or ventral suture (fig. 81); alhxmen 
absent or present; embryo (fig. 82) straight or with the 
radicle folded upon the cotyledons ; cotyledons leafy or 
fleshy, and either hypogeal or epigeal (fig. 83). 


Fig. 76. 



/Vp, 76. The essential organs of the Garden Pea (Pisum taiivum)^ 
surrounded by the calyx, c. es. Bundle of nine stamens, el. Soli- 
tary stamen, it. Style and stigma. Fig. 7ft. Diodelphous 

stamens of the Sweet Pea {jMthyrus odoratm). There axe ten 
stamens, nine of which ore united and one distinct. 

Diagnosis, — Herbs, shrubs, or trees. Leaves nearly 
always alternate and stipulate, and usually ^compound. 
Flowers regular or irregular. Calyx inferior, 5 -partite ; 
odd division anterior. Petals 5, and then often form- 
ing a papilionaceous corolla; or few'er by abortion, or 
none, perigynous; odd oncj when present, posterior. 
Stamens distinct^ or united into one or more bundles. 
Ovaiy superior, simple ; style simple, proceeding from 
Hhe ventml suture. Fruit usually a legume, or some- 
times a lomentum, and rarely a drupe. Seeds 1 or 
with or without albumen. This order may 
he usually distinguished by having papilionaceous 
cellos or luminous fruit. \ 

Division of the Order and Illustrative Oent^i a : — 




e. Remains of 


aua stigma, ^ ' 

*“ to pSSto ^ a Wulii or .talk./. 

"''• iSmn S a B^«of AcaO^ 

iSentto AT m. W 


«,d th« upper or iida P«“l (r>«®;”) 

74 et) Illustrative Genero .— Ulex, Xm». , In 
Ibliu^; £im. -, Lotus, £.«».; Astragalus, £m«.J 
Vicia, Lim. ; Omithopus, Ltna. 
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Sub-order 2. CcBsalpiniecB. — ^Petals not arranged in a 
papilionaceous manner, imbrccate in aestivation, and 
the upper or odd petal inside .the lateral petals. 
IlliLStrative Oenera : — Cassia, Linn, ; Tamarindus, 
Linn, There are no British plants in this sub-order. 


Fig. 82. 



Fig. 82. Exalbnminoas embryo of the 
Pea i^PUum mtieum). r. The 
dicle. t. The axis (tigellum), ter- 
miaated by the plumule, n. e, e. 

The two cotyledons. Fig, 83. 

Germination of the Haricot or 
French Bean (Phateolua), r. The 
roots, springing f rt>m the lower end 
of the axis, t {tigellum). e, c. The 
two cotyledons, d, d. The leayes. 


FlO. 8a. 



Sub-order 8, Mimosece, — ^Petals equal, valvate in aes- 
tivation, Illustrative Oenera : — Mimosa, Linn , ; 
Acacia, Willd, There are no British plants in this 
sub-order. 

RosaCEis, the Rose Order. — haracter . — Treesy 
shrubsy or herbs, — Leaves simple {fig, 84) or compound 
{fig, 85), altern^. {fig, 84), usually stipulate {fig., 85, a, 
a). Fhwers regular {figs, 88 and 89), generaMy herma- 
phrodite {figs, 88 and 90), or rarely unisexual. Thala^ 
fntte more or less convex (figs, 86 and 87, l)y or concave 
{fig^ 90). Calgx monosepalous {figs, 90 — 92), with 
a disk either lining the tube or surrounding the orifice, 
4 . or Sdobed, when 5 the o^d lobe posterior {fig, 88), 
sometimes surrounded by a whorl of bracts forming an 
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involucre or epicalyx {fig. 91). Petals 5 {figs, 88 and 
89, jj), perigynouB {figs. 90 and 94), rarely none {fig. 92). 

Fig. 86. 



Fig. 84. A portion of a branch of the Cherry-tree (Prunut Cercuta). 

with the iMves alternately arranged. Fig. 85. A portion of 

a branch of the common Hose {Rota canina). a. A prioUe. 
6. Bod in the axil of a compound leaf, with stalked leaflets. 
«. s. Adnate or adherent stipule 


Fig. 80. 


Fig. 87. 



Fig. 86. Section of the flower of the Strawberry {Fragaria). The 
thalamoB is nearly hemispherical, and bean a number of sepa' 

rate carpels on its upper portion. Fig. 87. Section of the fruit 

of the Raspberry {RvJbu* /dcras), showing the conical thalamus, L 


Stamens definite {fig. 92), or numerous, perigynous 
88 — 90); anthers {fig. 98) 2^cell^, dehisciDg 
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longitudinally. Carpels 1 {fig, 94), 2, 5, or numerous 
{figs, 86 and 88), with l-cellod ovaries {figs. 92, 94, 



Fi<f. Rfl. Dia!?ram of the flower of a species of Uose, with five sepals, 

live petals, numerous stamens, and many distinct carpels. 

Fig. 89. Flower of the Hose, b. Bract, ct. Tube of the calyx. 
«/t cT, Divisions of the calyx, />, p, p, p, p. Petals. 


Fig. 90. 



Fig, 90. Vertical section of the flower of a species of Rose. 

Fig, 91, Flower of the Strawberry {Fragaria veica), sliowing-the 
calyx, Bunouuded by an epicalyx or involucre. 


and 96), usually apocarpous and superior {fig, 86), or 
somethneS more or less combined together, and with the 
tube of the calyx, and thus becoming inferior {fig^. 95) ; 
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styles basilar {figs. 92 and 98), lateral {fig. 97), or 
terminal {fig. 94) ; ovules 1 {figs. 92 and 96), or few. 
Fruit various, either a drupe {figs. 99 and 100), an 


Fig. 92. 


Fig. 9.3. 



achaenium {fig. 101), a follicle, a dry or succulent 
etjerio {figs, 102 and 103), a oynarrhodum, or a pome 
{fig. 104). Seeds 1 {figs. 100 and 101) or few {fig. 
104), exalbuminous ; embryo straight (fig. 100). 


Fig. 94. 



Fig. 94. Vertical section of tbe flower of the Peach ^AmygdaiuM 
pertiUa^, 


Diagnosis. — ^Trees, shrubs, or herbs, with alter- 
nate usually stipulate leaves. Flowers regular and 
generally hermaphrodite. Calyx 4— 5-lobed ; when 5, 
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the odd lobe posterior. Petals 5, perigynous, or 
rarely none. Stamens perigjnous, distinct; anthers 


Fig. 96. 



Wij. 98. Vertical section of the flower of the Quinoe (/V*** 

* Cydonia). Fig. 96, Vertical section of the ovoiy, o, of a species 

of Rubui^ with the ornle, ov. Fig. 97. One of the carpds of 

the Strawberry with a lateral style. Fig. 08. Carpel of Alehe- 

milla with a basilar style. The stigma is capitate. 

Fig. 99. Fig. 101. 



Dmpe of the Peach penka^j^^-^Fig, KHl 

Vezitcal section of the fruit {drupe) xA the Cherry (iVunv 
OelwiKO* fp* Epicarp. me. hfesocarpi. en. Bndoeaa^ withiii 
wfaidh Is the seed with emim.r — Fig* 101. VertM ieotiPD 4^ 
ao ahhAcdtim of a species «f Isoaft 
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2-oelled. Carpels one or more, usually distinct or 
sometimes united ; generally superior or occasionally 
more or less inferior. ISeeds 1 or few, exalbumin ous ; 
embryo straight. 

Division of the Order and Illustrative Genera : — The 
order Kosacesc, as above defined, may be divided into 
five sub-orders, which are by some botanists con- 
sidered as distinct orders. They are characterised as 
follows : — 

Sub-order 1. Chrysobalanece. — Trees or shrubsy with 


Fig. 104. 



Fiff. 102. Fruit {Hoerio) of the Strawberry (Fragaria), Fig. 108. 

Fruit (et<erio) of the Eafipl)erry (Hubus Jdeem). Fig. 104. 

Vertical ^tion of the fruit ( pome) of the Quince (/^rw Cydonic^, 
showing the tube of the oolyx adherent to the mature carpels, 
and forDilng a part of the pericarp ; the free portion, or limb, 
being foliaoeous. 

simple leaves and free stipules. Carpel solitary, 
cohering more or less on one side 'lAth the calyx ; 
ovules 2; style basilar. Fruit a drupe. Seed 
erect. Illustrative Genus : — Chrysobalanus, IJmi, 
There are no Britisli plants in this sub-order. 
Sub-order 2. Drupaceoe. — Trees or shrubs^ ^ with 

simple leaves {fig, 84), and free stipules. ^ Calyx 
deciduous. Carpk solitsuy, not adherent to the calyx ; 
style terminal. Fruit a drupe {fig, 99). Seed bus- 
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pended {Jig* 100). Illustrative Genus: — Prunns, 
JAnn. < 

Sub-order 3. Rosem, — Shrubs or herbSf with simple 
or compound leaves and adherent stipulas (Jig. 85). 
Carpels 1 or more, superior, not united to the tube 
of the calyx, distinct or sometimes more or less 
coherent; styles lateral (Jig, 97), or nearly terminal. 
Fruit either an eta^rio, cynarrhodiim, or consisting 
of several follicles. Seed usually suspended (j^gs, 96 
and 101), or rarely ascending. Illustrative Genera: 
— Kosa, Linn, ; Kubus, Linn, 

Sub-order 4. Sanquisorbeas, — Herbs or undershrubs. 

Flowers often unisexual. Petals frequently absent 
(Jig* 92). Carpels 1--8 ; style terminal or basilar (fig, 
98). Fruit an achsenium enclosed in the tube of 
the calyx, which is often indurated. Seed solitary, 
suspended or ascending. Illustrative Genera : — 
Alchemilla, Linn, ; Poterium, Linn, 

Sub-order 5. Pomecs, — Trees or shrubs^ with simple 
er compound leaves and free stipules. Carpels 1 to 
5, adhering more or less to each other and to the 
sides of the calyx, and thus becoming inferior ; 
styles terminal. Fruit a pome (fig, 104), 1 — 5- 
celled or rarely spuriously 1 0-celled. Seeds ascending. 
Illustrative Genera : — Pyrus, Linn, ; Crataegus, Linn, 

I 2. Epigynse. ' 

CucuRBiTACEJE, the Gourd or Cucumber Order. 
— Character. — generally of a succulent nature, 
and either prostrate or climbing by means of tendrils. 
Leaves succuleut, alternate, exstipulate, with a radiated 
venation 105), more or less scabrous; Flowers uni- 
^xml(Jlge, i06and 107), moncecioiw ordimcious. Calgx 
monos^lous, 5-toothed 106), the limb sometimes 
obsolete, superior in the female dowers (fg, 106, eo). 
CoTplki' ■usually monopetaloua (figs, 106, p, and 107, p), 
4^5^paTtite, or sometimes of distinct valvs^te petals, 
diccsulionMIy fringed, with* evident reticulated ve^ns, 
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perigynouB {fig^ 107). Bam^en flower: — Staviene 
usually 5, epipetalous X07, st), either distinct, 
monadelphouR, or more frequently triadelphous (flg, 
107, fit) in such a way that two of the bundles contain 
each 2 stamens, and the other but 1 stamen ; rarely there 
are but 2 or 3 stamens ; anthers 2-celled, usually long 
and sinuous 108, t); rarely straight. Fertile 

Hotoer : — Ovary inferior {fig. 106, co), 1-celled, or 

Fia. 106. Fig. 100. 



Fig. 105. Leaf of the Melon (CttcitmU JtfeJo). The venatfon is 
radiated or jialmately-yelned.- — Fiff. lOtt. Female or pistillate 
flower of the Cueumher iCucumU mfivut). co. Calyx adherent, 
to the orary, tbelimh Is seen aboye» with flye diylsious. p. Corolla. 

8 . Stigitjas. 

» 

usually spuriously 8-celled from the projection inwards 
of the placentas ; placentas parietal, usually 3 ; ovules in- 
definite or sometimes solitary ; style short {figs, 106 and 
109) ; stigmas thickened {figs* 106, s,#ind 109), papil- 
lose, lobesd {fig- 109), or fringed. Fruit a pepo {figs. 
110 and 111), or rarely a succulent beny. Seeds more 
or less flattened, usually with a leathery or homy testa, 
solitary or numerous; embryo flat, without albumen, 
and with leafy cotyledons. 

(This order is sometimes placed amongst the Gorolli- 
florae on account of its commonly monopetalousfiowers, 

B 2 



Fig. 107. Male or stamfnate flower of the Oucamher {^ututnU 
the floral enrdopes of which have been divided ins long*]' 

tndinal manner, c. Calyx, p. Corolla, st Stameua Fig. 108. 

The ainnous antlipr, 2, attached to the fllament. /, of the com- 
mon Bryony (Bryonto dioica), Fig. 109. Lobed and thickened 

stigma of the GCelon Mo). Fig. 110. Pepo of the 

Squirting Cucumber <gjkinarum), dlsohamsg its 

se^a Fig. 111. Transrerse section of the fruit or*^po of 

the Melon, of, cZ. Oarpdia ph Ph pl* P^t pi% pd. Curved pla- 
centas^ sending processes, «, from the circumference, U to -the 
centre, and thus causing the fruit to be spuriously three-oelled. 


Diagnosis. — Herbs, usually of a sncculeut nature, 
prostrate oit cliinbiniTk Leaves rougb, alternate, radiated 
vmaedi esBjdpuIate, Flowers unisexual. Calyx G-ti&othed 
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or obsolete, superior. Corolla perigynous. Barren flower 
with usually 5 stamens, which are distinct, monadelphous, 
or triadelphous, and epipetalous ; rarely there are but 2 
or 8 stamens; anthers long and usually sinuous. Fertile 
flower : — Ovary inferior^ with parietal placentas ; style 
short ; stigmas more or less dilated. Fruit succulent. 
Seeds flat, exalbuminous, cotyledons leafy. 

Division of the Order and Illustrative Genera , — 
This order has been divided by De Candolle into three 
sub-orders as follows : — 

Sub-order 1. — Nhandirobece. — Anthers not sinuous. 
Placentas projecting so as to meet in the centre of 
the fruit. Seeds numerous. Illustrative Genera : — 
Telfairia, Hook, ; Feuillaea, Linn, There are no 
examples among British plants. 

Sub-order 2. Cucurhiteoi, — Anthers sinuous {fig. 

108). Placentas projecting so as to meet in the 
centre of the fruit {fig. 111). Seeds numerous. 
Illustrative Genus : — Bryonia, Linn, Bryonia dioica 
is the only British plant in this order. 

Sub-order 3. Sicece — Placentas not projecting. Seed 
solitary, pendulous. Illustrative Genera : — Sicyos, 
Linn , ; Sechium, P, Br, There are no examples 
among British plants. 

The Cucurbitaoeag have been also divided by 
Bentham and Hooker into three series as follows 
Series 1. Plagiospermece, — Ovules horizontal. Illus^ 
trative Genus : — Bryonia, Linn, 

Series 2. Orthospermece, — Ovules erect or ascending. 
Illustrative Genus : — 'frianosperma. Torr, et Or, 
There are no examples among Britisn plants. 

Sjsries 8. ^ Cremospermeoe , — Ovules pendulous. Illus- 
trative Genera : — Sicyos, Linn,\ Sechium, P, Br. 
There are no examples among British plants. 

ONAGRAC£.ffi, the Evening Primrose Order. — 
Character. — Herbs or sh7'ubs. Leaves alternate or 
opposite, simple, exstipulate, without dots. Calyx 
superior {fig. 118), tubulw, with the limb usually 
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4-lobed, or sometimes 2-lobed (^ fig. 1 1 2) ^ in sestivation 
valvate. Petals usually large and showy, generally 
regular and equal in number to the divisions of the 
oalyx (X<7* twisted in estivation, and inserted 

into the throat of the calyx {fig, 113), rarely absent. 
Stamena {figs, 112 and 113) definite, 2, 4, or 8, or rarely 
by abortion 1, inserted with the petals into the throat 
of the calyx ; filaments distinct ; pollen trigonal {fig, 
114). Ovary inferior {fig. 113), 2 — 4-celled; pla- 


Fig. 113. 


Fig. 112. 



/VfA 112. Diagram of the 
flower of a species of 
Fig, 113. Ver- 
tical section of the flowor 
of a species of Willow-herb 

( Rpilohium), Fig. 1 1 4. 

Trigonal pollen of a spe- 
• cies of (Fnothera, with a 
pollen-tube. 



Fig. lU. 



centas axile ; style 1, filiform ; stigma lobed or capitate. 
Fruit capsular^ior succulent and indehiscent, 1, 2, or 4- 
celled. Seeds numerous, without albumen. 

Diagnosis . — Herbs or shrubs, with simple exstipu- 
late dolieira leaves. Calyx superior, 2 — 4-lobed, valvate 
in SBstivation. Petals usually equal in number to the 
lobes of the calyx, with a twisted estivation, or rarely 
absent. Stamens few, inserted into the throat of the 
calyx with the petals.^ Ovary inferior, 2~4-!5ellSd ; 
style simple; stigma loSed or capitate. Fruit dehiscent 
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or indehiacent. Seeds numerous, without albumen. 
Illustrative Genera : — (Enothera, Linn, ; Epilobium, 
Linn, ; Circaea, Tourn, 

Umbelliker^, the Umbelliferous Order. — Cha- 
racter. — Herbs, shrubs, or very 
rarely small trees, with usua^y hol- 
low, or rarely solid, stems. Leaves 
alternate, generally amplexicaul {fig, 

115), usually compound {fig, 115) 
or sometimes simple, and always 
exstipulate. Flowers generally in 
umbels, which are usually compound 
( figs, 1 1 6-118), or sometimes simple 
or capitate, with {figs, 117, a, and 
118) or without {Jig, 116, a) an in- 
volucre; the partial umbels or umbel- 
lules with {Jigs, 117, b, and 118, 
or without an involucel {Jig, 116, b). 

Calyx {Jig, 119) superior, the limb 
entire in the form of a ring, or 5*'toothed, or obsolete. 

Fig. 110. 



fig, 116* Compound umbel of Fennel {Fctniculum capUlaeeum). 
a. General umbel, b, 6, b. Partial umbels or umbeltnlee. 

Petals & (^. 119). usually inflezed at the point, often 


Fie. 116 . 



lig. 116. Amplexicaul 
petiole of Angelica 
iylveatrU, 
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iinequal in size, inserted on the calyx outside the disk 
which crowns the ovary ; ce&timtion imbricate, or rarely 
Fig. 117. valvate or indupli- 

cate. Stamms 5, in- 
serted with the petals 
and alternate with 
them {fig, 119), in- 
curved in aestivation. 
Ovary inferior {fig* 
119), crowned by a 
double fit^ahy disk 
(stylopod) d, 2-ce11ed, 
with a solitary pen- 
dulous ovule in each 
cell; styles 2 {fig. 

J'Uft, 117. Compomui umbel of tiu* Carrot 9)^ StigmaS sim- 

{Pauem Carotd). a. General involucre, pie. Fruit Called a 
6 , 6 . Partial involucrea or involucels. cremocarp OT diachw- 

niim (figs, 19,0 and 121), consisting of 2 carpels (wen- 
carps)^ adhering by their face {commissure) to a common 
axis {carpophore), which is undivided {fig. 123, i) or 
iorked (fig, 120), from which they ultimately separate 
and become pendulous {fig, 120); each mericarp {figs, 
121 and 122) an indebiscent 1 -seeded body {fig, 123), 
traversed on its dorsal surface by ridges, a, of which 
there are usually 5 (fig, 122), but sometimes there are 
A otliers, alternating with them, in which case tlie former 
are termed primary, and the latter secondary ridges ; 
the spaces between the ridges are called channels {valle* 
vuloB), h, in which are sometimes linear oily receptacles 
called vittm {fig, 124, 1^ 2, 3, 4). pendulous (fig, 
123); tmhryo minute,/, at the base of abundant horny 
albumen, d\ radicle pointing towards the hilum. 

Diagnosis , — Herbs or rarely shrubs. Stems' gene- 
rally hdllow. Leaves alternate, usually compound and 
amplexicaul, or sometimes simple, and always exstipu- 
late Flowers almost always arranged in a more or 
less umbellate manner., 'Calyx superior. Petals aW 
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stamens 5, inserted on the outside of a double fleshy 
epigynous disk. Ovai^ inferior, 2-cel led, with a 
solitary pendulous ovule in each cell ; styles 2. Fruit 
consisting of two indehiacent carpels, which separate, 


Fio. ITS. 


Fig. 119. 








FlO. 120. 


Fjg. 121. 


Fig. 122. 




Fiff. 118. a. General umbel of Fool’s Parley (/EthfUta Ctfnapium) 
in fruit, h. One of the umbellules, showing the 3>leaved uni' 

lateral peudulohs involuoeL Fiff. 119. Flower of tlie Fennel 

(Fanieulum capillacmm), Tlie ovary surmounted by a disk, d, 
Fig. 120. Oremooarp or fruit of Angelica nylvestris. Fig. 

. 121. A Bide view of the ripe fruit of the Hemlock (Conium 

maeulatum). Fig. 122. Transverse section of^he fruit of tlie 

same. (For explanation of letters, see Jig, 122.) 

* 

when ripe, from a common axis or carpophore. Seeds 
pendulous, one in each carpel, with a minute embryo 
at the base of abundant homy albumen, and with the 
radicle towards the hilum. 

Division of the Order and lUuatrative Genera , — 
The order has been divided by De Candolle into three 
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sub-orders from tbe appearance of the albumen, but 
these divisions are by no means well defined. They 
are as follows : — 

Sub-order 1. OrthospermecB, — Albumen fiat on its fiice. 
Illustrative Genera : — Hydrocotyle, Linn, ; CEnan- 
the, Linn, ; Heracleum, Linn, 

Sub-order 2. Campylospennem, — Albumen rolled in^ 
wards at the margins, and presenting a vertical fur- 
row on its lace. Illustrative Gemra : — Anthriscus, 
Hoffm, ; Chssrophyllum, Linn, ; Conium, Linn. 

Fig. 123 . Fig. 124 . 



Fig, 128. Vertical section o£ one of the halves {mericairps) of the 
fruit of tbe Hemlock {Coniutn maadcuum). The letters refer to 
the same parts in the three last figures, a. Bidges. h, Channols. 
d. Albumen. /. Embryo, g. Remains of the styles, h. Axis, i, 

XYolonged axis or carpophore. Fig. 124. Dorsal surface of the 

fruit of tlie Parsnip {Pcutinaca »ativa), a, b, h, c, c. Primary 
ridges. 1, 2, 3, 4. Vitte. The vittm are readily seen by noticing 
ithat they are shorter than, and alternate with, the rid^a. 

Sub-order 3. Ccelospermeas, — Albumen with the base 
and apex curved inwards on its face. Illustrative 
Genus : — Coriahdrum, Linn, 

This order fias also been divided by Bent^m and 
Hooker into three series as follows : — * 

Series 1. SeUrosciadiece, — Umbels generally siinple or 
very inr^larly compound, or the fiowers are capi- 
tate, VittBB none or obscure. Illustrative Omera : — 
Hydiriocotyle, . Xtnn. ; Astrantia, Linn,\ Eryngium, 
IMn. ■ 

Seriea 2, EaphzygUm . — ^Umbels compound (,^^.116). 
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Primary ridges of fruit alone conspicuous {figs. 
121 and 122). Yittas^isually obvious. Jllustrqtive 
Genera : — Conium, Linn. ; Myrrhis, Scop. ; Fceni- 
colum, Adanson. 

Series 3, Diplozggiece. — Umbels usually compound 
{Jig, 117). Fruit with prioiary and secondary ridges 
generally well marked. Jlhistrative Genera : — 
Caucalis, Linn. ; Daucus, Linn. 

Sub-class III. Corolliflorce, 

1. Epigynae. 

Bubiage^, the Madder Order. — Character. — 
Trees, shrubs, or herbs. Stems rounded (Jg, 125, r), 
or angular (fig, 126). Leaves simple, entire, and either 
opposite (fig. 125,^/) and with interpetiolar stipules, 
s, or whorled and exstipulate (fig. 126j. {Although 
practically we speak of whorled exstipulate leaves, the 
whorls are in reality partly formed of leaves and partly of 

Fig. 125. ' 



Fig, 126, A portion of a round branoh, r, with two opposite leav;^, 
f^f^oiCtpiuOanthuioctAdentalU. s, Interpetiolar stipules. 

stipules which resemble the trueleaves in appearance.) In^ 
florescence cymose. Calyx superior {figs. 128, cal, and 
129, b), with the limb 4 — 6-toothed, or Intire (fig, 129, 
b), or obsolete (fig. 128). Corolla (fig. 127) epigy nous, 
monopetalous, regular, tubular or rotate, with its lobes 
corresponding in number to the teeth of the calyx 
when the latter is divided. Stamens inserted upon the 
corolla and equal in number to, and alternate with, its 
lobes (fig. 127). inferior {figs. 128 and 129), 

crowned by a disk, usually 2*oelled (fig. 127), or some- 
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times more; omlea anatropous; style 1 or 2 {figs, 128, 
st^ and 129, st)^ (sometimes* slightly divided; stigma 
simple {figs. 128 and 129) or divided. Fruit inferior, 


Fig. 126. 


Fig. 127. 


Fig. 1S6. Whorled leaves an<l stem oi a s|>eciGS of Oalium. 

Fig, 127. Diagram of the flower of the Madder {Rubia tinctorum ). 

2 -celled {fig, 180) or rarely more, dry or succulent, in- 
dehiscent or separating into two or more dry cocci. 
Seeds 1 {fig. 130), 2, or more, in each cell, when few 


Fig. 128. 


Fig. 129. 


Fig. 130. 


Fig. 128. Pistil vf the Madder adherent to the calyx, eol. Btylea 

and stigmas. Fig. 129.''lHatll of Goose Grass or Cleavers 

{Galium Aparinf) surrounded by the calyx, ft. i/. Btyles. 

Fig. 130. VertJoal section of the fruit and seeds of the same, 
a. Albumen, e. Embryo, pi. Placenta. 

tb^ jure erect or aacending, or whea nomeroua then 
attach to axile plaoeotas; mbrjfo amall, in homy 
alt^men (J^. ISO, a). , 

■ Magmiit, — Trees, throbs, or herbs, with opposite 
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simple entire leaves, interpetiolar stipules, and rounded 
stems ; or with whorled exstipulate leaves, and angular 
stems. Calyx superior. Corolla regular, epigynous. 
Stamens equal in number to the teeth of the calyx and 
segments of the corolla, with the latter of which they 
are alternate, epipetalous. Ovary inferior, usually 2- 
celled, with an epigynous disk* Fruit inferior. Seeds 
1 or more in each cell, with horny albumen. 

Division of the Order and Illustrative Genera: — 
This order was separated by Lindley into two orders, 
the CinchonacecB and the Oaliacew or Stellatos ; the 
Galiacece Ibeing distinguished from the Cinchonacefr 
by their whorled exstipulate leaves, angular stems, 
and other unimportant characters. But his views 
have not been adopted by botanists. The order 
Muhiacece is now divided by Bentham and Hooker into 
three series, each of which is again subdivided into 
sub-series and tribes, but they are too complicated 
to be described here. Illustrative Genera : — Galium, 
Linn , ; Rubia, Linn , ; Cinchona, Lmn , ; Ixora, Linn, 
The first two genera only contain British plants. 

CoMPOSiTiE, the Composite Order. — Character. — 
Herbs or shrubs. Leaves alternate or opposite, exstipu- 
late. Flowers (florets) hermaphrodite {figs, 131-133), 
unisexual {fig, 134), or neuter, arranged in capitula 
{jigs, 185-137), which are commonly surrounded by 
an involucre* formed of a number of imbricated bracts 
{phyllaries) {fig, 136); the separate florets are also 
frequently furnished with membranous or scale-like 
bractlets {palece) {fig, 138, 5, b). The capitwZa develop 
successively in a centrifugal order (^.437). Calys: 
superior {figs, 131-133, and 139 and 140), its limb either 
entirely abortive (^^.139), or membranous {fig. 140), 
in which case it is entire or toothed, or it is pappose — 
that is, divided into bristles, or simple, or branched, or 
feathery hair-like processes {fig* 132, a). Corolla mono- 
petalouB {figs, 131-133, and 139 and 140), epigynous, 
tubular 189 and 140),ligulate(^s. 138 and 184), 
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or bilabiate {Jig» 131 ), 4 — 5-toothed {figs, 139 and 140), 
with a valvate aestivation. Stamens {figs, 181-133, e) 
5, or rarely 4, inserted on the corolla, and alternate 
with its divisions; filaments distinct {fig, 141) or 
rarely monadelphous ; anthers united into a tube {syn^ 


Fig. 131. Fig. 132. Fig. 133. Fig. 134. 



FUf. 131. Labiate floret of Chcelanthera linmrU. o. Ovary witU 
adherent calyx. /. I'ube of the corolla. 1 1 . Upper Up of corolla. 

/ f. Lower lip, <r. Tube formed by the united anthers. 

• r. Stigmas, Fig. 182. Vertical section of the mret of Asfer 

rufyr^cau^i^l. o. Erect ovule, enclosed in the Inferior ovary, 
a. Pappose limb of the cal^. p. Ctorolla. «. Style, e. Tube 

formed by the united anthers. Fip. 188. Floret of the Oliloory 

(Cfiehorium Inlybui), o. Ovary with adherent calyx, e. Tube 

formed by the uhited anthers. «. Stigmas. Fig. 184. Llgolate 

oorolla of Ox-eye (Chrysanthmum l^encaMhttmum). The flower 
is unisexuar 

« 

gemsims or synantherovs) {fig. 141), which is perforated 
by the style and stigmas {figs, ISl, 8, and 133, s). 
Omry inferior, 1-celled {fig, 132), with 1 erect ovule ; 

1, undivided below, and commonly bifid above 
(fig, 183); stigmas 2, onp being usually placed on the 
inner surface each -division of the style (yij. 142, 


COMPOSITvE. 


63 


1-8). Fruit a cypsela^ dry, indehiacent, 1 -celled, 
crowned by tl)e limb 6f the calyx, which is often 
pappose {fig. 143). Seed {fig. 143) solitary, erect, 
exaibuminoua ; radicle inferior. 

Diagnosis . — Herbs or shrubs, with exatipulate leaves. 
Flowers (called florets) arranged in dense capitula, which 
are commonly surrounded by an involucre. Capitula 
developed successively in a centrifugal order. Calyx 
superior, its limb abortive, or membranous, or pappose. 


Fig. 135. 



Fig. 135. Capitulum of tlte Cotton Thistle {Onopordon AcaniAium). 


Corolla epigynoua, monopetalous, 4 — 5-toothed, with a 
valvate aestivation. Stamens epipetalous, e^ual in number 
to the divisions of the corolla (generally 5), and altern- 
ate with them ; anthers syngenesious. Ovary inferior, 
1-celled, with 1 erect ovule ; style simple, bifid above; 
stigmas 2, Fruit 1 -celled, dry, indehiscent. Seed 
solitary, erect, exalbuminous ; r^icle inferior. 

Division of the Order and Illustrative Genera . — 
This order has been variously divided by botanists, but 
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the arrangement most frequently adopted at the present 
day is as follows : — 

Sub-order 1. Tuhulijloros . — ^Florets all tubular and 
perfect ; or those of the centre (^disk) are tubular, 
and alone perfect, while those of the ^ circumference 
{ray) are tubular or ligulate, and pistillate or neuter. 
Juice watery. It has been divided into five tribes : — 



Fig. 186. CapitulumoftheMarigoW (Calendvla qfflcinaii»\ sbovring 

the florets enclosed in an involucre. Fig. 137. Inflorescence 

of a species of Senedot showing several capitula, which are seen 
to devdop successively in a centrifugal order. 


Tribe 1. FemonjflOB.— Stylo cylindrical; its^rms gene- 
rally long and subulate, sometimes short and Jblunt, 
always covered all over with bristles (Jig* 142, 1). 
lUustrative Geims: — ^Vemonia, Sckreh, There are 
po British plants in this tribe. 

Tribe 2. JEuputmeas * — Style cylindrical ; its arms hang 
and somewhat clavate, with a papillose sur&ce on 
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the outside near the end {Jig, 142, 2). Illustrative 
Genera: — Eupatoriiini, Tmm,\ Tussilago, Tmirn, 
Tribe 3- Asteroidece , — Style cylindrical ; its arms linear, 
flat on the outside, equally and finely downy on the 
inside {Jig. 142, 3). Illustrative Genera : — Erigeron, 
Linn . ; Beilis, Linn. 

Tribe 4. Senecioidece . — Style cylindrical ; its arms 
linear, fringed at the point, generally truncate, but 



Fig. l&S. Receptacle of the Chamomile (Anlhemii nolniis) bearing 
flowers, < 1 , a, and bracts or bracteoles, b : the latter are some- 
times termed palcoe. The receptacle is here drawn muob too 

large at the apex ; it should be conical. Fig. 139. One of the 

tubular florc^ts of the Ox-eye iChrytanthemum Leueanthemun^. 
The calyx Is completely united to the ovary, and presents no 
appearance of a limb. Fig. 140. Tubular floret of the Sun- 

flower (IMianthus annuwt). The limb of the adherent calyx is 

membranous. Fig. 141. Syngenesions anthers of a species of 

Thistle, the filaments being distinct 


sometimes extended beyond the fringe into a short 
cone or Hlppendage of some kind (/g. 142, 4 and 5). 
Illustrative Genera: — Anthemis, Linn.\ Senecio, 
Linn, 

Tribe 5. Cynareoe , — Style thickened above, and often 
with a bunch or fringe of hairs at the enlarged portion ; 
its bn^nches united or free {Jig, 142, 6). Illustrative 
Genera : — ^Arctium, Linn,; Centaurea, Linn, 

V 
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Sub-order 2. Lahiatiflorm, — Florets with bilabiate 
oorollas, perfect or uniaexuaf. Juice watery. There 
are no British plants in this sub-order. Of this 
sub-order we have two tribes : — 


Ffo. 142. 



Fig. 143. 


Fig. 142. Sfcylesrad stifirraasof Composite Flowers 
to illustrate De Oati(iolle*s tribes, after Heytand 
and Lindley. 1. Albertinia erythmpappa (Ver- 
uoniess). 2.AnUocha;lamikimioide8 (Eu^iatoriefle). 

3. Blumea »enecioid«9 (Asteroideee). 4. Mtndetia 
bicoltyr (Senecfoideoe). 6. Lipodioeta umbellata 
(Senecioidees). 6. Aplotaxis nepalensit (Cyna- 
roes). 7. Leueomeris npntabilis (Mfitisieee). 8. 

Jjinoeria tenuU (NassauTie®). Fig. l43.VertiT 

cal section of the ripe fruit of the Gronnilsel 
{Snu>cio vulgarUy^ sunuounterl by a portion of 
the style, 9 ; and tlie pappose limb of the calyx. 
//.'Pericarp, t. Testa, e. Seed. 

e 

Tribe 6. Mutmeix . — Style cylindrical or somewhat 
swollen; its arms usually blunt or truncate, very 
convex on the outside, and either covered at the 
U|:^per part by a fine uniform hairiness, or absolutely 
free £r^ hairs {Jig, 142, 7)« TUu^rative Gmera /-<— 
Ifutiflim Linn, PrLntzia, Cass* 
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Tribe 7- Na8sauvie(B, — Style never swollen ; its arms, 
long, linear, truncate* and fringed only at the point 
(Jig. 142, 8). Illustrative Genera: — Nassauvia., 
Jus8.\ Trixis, P. Br. 

Sub-order 3. Ligulijlorce or Cichoracece. — Florets fill 
ligulate and perfect. Juic^ milky. 

Tribe 8. Gichorece. — Style cylindrical at the upper part ; 
its arms somewhat obtuse, and equally pubescent 
( jig. 1 33, s') . Illustrative Genera : — Cichorium , Linn . ; 
Taraxacum, Haller. 

2. Hypostamincss. 

ERiCACEi®, the Heath Order. — Character. — Shrnhs 
or small trees. Leaves entire, evergreen, opposite or 
Avhorled, exstipulate. Calyx 4 — 5-cleft, inferior, persis- 
tent (Jig. 144, c). Corolla hypogynouB,’monopetalou8 
{Jigs. 144, t, and 145), 4 — 6-cleft; cestivation imbri- 
cate, Stamens hypogynous (fgs. 145 and 146), as 
many, or twice as many, as the divisions of the corolla ; 
anthers 2-celled (Jig. 148, /), opening 
by pores or slits (Jig, 147, r), appen- 
diculate (Jig. 147, a). Ovary many- 
celled, with numerous ovules, sur- 
rounded by a disk or scales ; placentas B I 
axile ,145); style 1 (Jigs. 145 11 

and 146) ; stigma simple or lobed. 

Fruit capsular or rarely baccate. Seeds 
numerous, small, anatropous ; embryo 
in the axis of fleshy albumen. H^ath 

2>.aj7»osw.— Shrubs or small 
Leaves erftire, evergreen, exstipulate. an urceoiate <hi- 
Calyxi^id corolla 4 — 6-merous. Calyx roUa,/,i. 
inferior. Corolla hypogynous, monopetalous. Stamens 
hypogynous; anthers 2-oelled, appendiculate, with 
porous dehiscence. Ovary many^lled ; style I ; 
placentas axrle. Fruit with several cells. Seeds small, 
numerous, with fleshy albumen. 

p 2 
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Division of the Order and Ilhistrative Genera, — The 
order has been divided into fotlr tribes as follows : — 
Tribe 1 . Arhuteoe, — Corolla deciduous. Fruit baccate. 

Illustrative Genus : — Arbutus, Linn, 

Tribe 2. Andromede€B,-^li\idLe usually clothed with 
scales. Corolla deciduous. Fruit capsular, loculi- 
cidal. Illustrative Genus : Andromeda, Linn, 


FlO. 145. Fig. 146. Fio. 147. FiG. UB. 



/•'iQ. 14ft. Vertical aoction of the flower of a specicB of Heath 

{Krica). t'ig. 14«. Eosentlal organs of the same. The Bbameiis 

are seen to be hypogynous. Fig. 147. Apiiendlculato anther 

attached to filament,/, of the Pine-leaved Heath {Friea cinerea), 
a. Appendage. 1. Lobes, r. Lateral slit where dehlsoenoe 

^kes place. Fig. 148. QnadrifarcAte 2-celled antlyar of Gual- 

t^er^a procunUims, attached to filament./. 1. Anther lobes. 

Tribe 3. Encece, --Buds naked. Corolla perswtent. 
Fruit capsular, usually looulicidal, or rarely septicidul. 
Illustrative Genera Erica, Linn, ; Calluna, Salish, 
Tribe 4. Ekodorece, — Bu^s scaly, cone-like. Corolla 
deciduous. Fruit capsular, septicidal. Illustrative 
-^Azalea, Linn,\ Phyllodoce, Salish, 

3. Epipetalflfi. 

GcHTiANACtfi, the Gentian Order. — CharActep.-*^ 
Herbs or rarely sAruia, iisuidly smooth. Leaves gene- 
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rally simple, entire, opposite, sessile, and strongly 
ribbed; rarely alternate, or stalked, or compound; 
always exstipulate. Flowers {jig. 149) regular, solitary, 
and terminal, or in di-tri-chotomous cymes. Calyx 
inferior {Jig. 149), persistent, usually with 5 divisions, 
or occasionally with 4, 6, 8, pr 10. Corolla persistent, 
its divisions corresponding in number to those of the 
calyx; cestivation imbricate-twisted {jig. 149), or indu- 
plicate* Stamens as many as the segments of the 
corolla and alternate with them. Ovary 1-celled, or 
rarely partially 2-celled from the projection inwards 

Fig. H9. Fig. 160. 


Fig. 149. Portion of the floral 
axi-( of a speclea of Gentian 
{Gentiana aeaulUX terminated 
by a BoUtary flower, below 

which are two bracts. Fig, 

150. Fniit of a Gentian dehis- 
cing in a septioidal manner. 

of the placentas ; ovules numerous ; placentas 2, j^rie- 
tal {jig. 150), anterior and posterior to the axis, and 
frequently turned inwards; style 1; stigmas 2, right 
and left of the axis. Fruit capsular {^g, 150), 1 — 
2-celled, 2-valved, with septicidal dehiscence ; or rarely 
fleshy and* indehiscent* Seeds numerous {jig. 150), 
small ; embryo minute, in the axis of fleshy albumen. 

Diagnosis. — Usually smooth herbs. Leaves without 
stipules. Flowers regular, solitary and terminal, or in 
cymes. €aly x and corolla persistent, with an equal number 
of lobes. Stamens alternate to the lobes of the corolla, 
and ^ual to them in number. Ovary superior, 1-celled, 
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with 2 parietal placentas placed anterior and posterior, 
sometimes meeting in the centi^ and forming a 2-ceIled 
ovary ; style 1 ; stigmas 2. Seeds small, numerous, 
with a minute embryo in the axis of fleshy albumen. 

Division of the Order and Illustrative Genera : — The 
order may be divided into two sub-orders, the chars cters 
of which are essentially derived from the asstivation of 
the corolla ; — ' 

Sub-order 1. Gentianece. — ^Leaves opposite. Corolla 
imbricate-twisted (Jig, 149). Illustrative Genera : — 
Gentiana, Linn. ; Erythrsea, Pers, ; Chlora, Linn. 
Sub-order 2. Menyanthew, — Leaves alternate. Co- 
rolla induplicate. Illustrative Genera : — Menyan- 
thes, 7'oum. ; Villarsia, Vent. 

CoNVOLVULACEyii, the Couvolvulus Order. — Cha- 


Fiu. 161. Fig. 162. 



151. Tvining stem of a species of Omvolvulus. Fig. W?, 

Cuscuta or Dodder-plant. ^ 


racter.^J7€rJg or generally Ijwining (fg. 151), 

or trafHngvand milky; sometimes leafless and parasitie 
Leaves (fig.' 161) alternate, exstipulate. 
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Calyx infitrior {fiq. 153), with 5 deep divisions {Jig. 
154), much imbricated, persistent. Corolla {Jigs. 153, 
154 and 155) 5-partite or 5-plaited, regular, deciduous, 
sometimes with scales in its tube {fig, 155); mtioatiov 
plaited or imbricate. Stamens 5, jiJternate with the 
Fio. 158. ^ Fro. 154. 



Fiff. 153. Flower of the Great Bindwwd 
Fig. 154. Diagram of the same flower, ehowiu^ two bracts on 

the outside of the calvx, Fig. 165. Corolla of a Dodder {Ctu- 

cuta) laid open to snow the soalcs in its tube.-— 15C. 

Vertical section of the seed of Comolvulw Mpivm. Fig. 167. 

Spiral embryo of a species of Cuicuta. 

lobes of the corolla {figs. 154 and 155)? Ovary {fig. 
154) 2, 3, or 4-celled, or the carpels are more or less 
distinct; ovnles 1—2 in each cell or carpel, erect. 
Fruit capsular, 1 — 4-celled, with septifragal dehiscence. 
Fmbryo large, curved or coiled in mucilaginous or fleshy 
albumen, with foliaceous plaited cotyledons {fig. 156) ; 
or in Cuscuta the embryo {fig. 157) is filiform, spiral, 
and the cotyledons scarcely perceptible ; radicle inferior. 
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Diagnosis. — Generally twining or trailing milky 
herbs, with alternate exstipukte leaves; or parasitic 
and leafless. Calyx of 5 imbricate sepals, inferior. 
Corolla regular, fi-plaited or 5-lobed. Stamens r>, 
alternate with the lobes of the corolla. Ovary 2 — 4- 
celled. Fruit 2 — 4-celled, capsular, septifragal. Em- 
bryo curved, coiled, or spiral, in albumen ; radicle 
interior. Jllvstrative Genera : — Convolvulus, Linn , ; 
Cuscuta, Tourn. 

SoLANACE^, the Solanum or Nightshade Order. — 
Characte r. — Herbs, or rarely shrubs or trees, with a 
cnloiirJess juice. Leaves alternate, often in pairs, ex- 
stipulate. Inflorescence axillary, or frequently extra-axil - 
Jfiry (fg, 1 58). Flowers iaomerous {figs, 159 and 163). 
Calyx {figs, 159 and 163) with 5 or rarely 4 divisions, 
usually persistent, often growing during the ripening of 
theiruit {accrescent). Corolla 159 and 163)regu)ar 
or somewhat irregular, 5- or rarely 4-partite ; mstivation 
valvate, induplicate, plicate, or imbricate. Stamens 
equal in number to the lobes of the corolla, with which 
they are alternate {figs. 159 and 163) ; anthers 2-celIed, 
sometimes connate above {fig. 160, c), dehiscing longitu- 
dinally {fig. 162), or by terminal pores {figs. 160 and 
161). Ovary superior {figs. 160, 0 , and 162), usually 
2-celled {Jig. 163), in which case the cells are placed 
anterior and posterior, rarely 8- to 5-celled ; placentas 
axild {figs. 160, o, and 168) ; style {fig. 16l, s) simple ; 
stigma simple {fig, 164, g) or 2-lob^. Fruit capsular 
{Jig, 1 65 ) or baccate, 2- or more celled. Seeds numerous, 
albuminous {fig. 160, alb); embryo straight, or usually 
curved in a mere or less annular or spiral ibmi {fig. 
166). 

, Diagnosis. — ^Herbs, or rarely shrubs or trees, with 
alternate exstipulate leaves, and a colourless juice. 
Flowers isomerous. Calyx and corolla with 5, or rarely 
4 divisiona Corolla regular or very slightly irregular ; 
SBstiyattoii valvute, imbricate, induplicate, or plaited. 
Stam^ eqittal in number to the lobes of the corolla, «.’ith 
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wliich they are alternate ; anthers 2-celled, with porous 
or longitudinal dehisoenee. Ovary superior, with axile 
Fio. 168. >'»>• 1B9- 




Fig. 1«0. 



ria. 158. A portion of the stem 
of the Woody Nightehade 
(Solanum Dulcamara), bear- 
ing flowering stalk and an 

anrioul^ leaf. 

Dlacrram of the flower of the 
Potato (Solanum tuberosum) 

iflO. Vertical section 

of the flower of the same, 
e. Calyx. p,p» Corolla, o. 
OtS?. e. Stamens, i. Siyle 
and stigma. An- 
ther lobes of a species of 
Solanum opening by pojes at 
the apex. Ffa. 18^ Verti- 

cal section of the flower of 

a^>baooo(^'fco^f^lna^a5acl^m). 
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placentation, usually 2-celled, the cells being then placed 
anterior and posterior ; or ravely more celled. Fruit 
Fig. 163. 




Fiff. 168. Diafrrani of the flowef of Tobacco (Nicotiane^dbacvm). 

164. Oomiwund »yncari>oua pistil of the satue. #. 1 

lomns. o. Ovary, a. Style, g. Capitate stigma.-— 166. 
Capsule of Datura Stramonium, showing scptlfragal ^msceno*^. 
— — jWjjr, 166. Yertical section of the seed of Solanum Dulcamara, 
te, Testa, eh. Chalaea. alb. Albomeu. 


dehiscent or indehiscent, 2- or more celled. Seeds 
nniherous, albuminous, lUvstrative Oenera .•'r-Sola- 
nain» Tmrn. j Hyoscyamus, Toum . ; Atropa, Linh. 



76 


PRIMULACEiE. 


Primulacg^, the Primrose Order. — 0 haracter. 
— Herbs. Leaves {fig. 167/ a, a) cauline, and then 
simple, opposite, whorJed, or rarely alternate, and ex- 
stipulate; or radical. Flowers regular, perlect {fig. 
168). Calyx {figs. 170 and 171, c), generally 5- 

Fig. 174. 



A 


Fig. 172. Vortical flection of the pistil of Cyclamen europoeum. 
t. Sepals* pl‘ Free central placenta. »t. Style, itig. Stigma. 

Fig. MS. Pistil of the Primrose (Primula euZgariji), oompoeed 

of several united carpelSf and hence termed compound and 
synoarpouB. Tliere is but one style surmounted by a capitate 

stigma. Fig. 174. P^ia or fruit of the Flmpernf^ {AnagailU 

^arvmrii). Fig. 176. vertioal section of the seedf'^of Primula 

elatimr. t. Integuments, p. Albumen, e. Embryo, k. Hilum. 


or rarely 4 — 9-cleft, persistent, inferior (fig. 170), or 
semi-superior in Samolus. Corolla {figs. 168, p, and 
171, 0> usually 5- or rarely 4 — 9-cleft, very rarely 
absent, or rarely of distinct petals. Stdmens {fig. 
« 168, s) equal in number to the segments of the corolla 
or separate petals, and opposite to them, or in apetalous 
flowers hypogynous and alternating with the divisions 
of the calyx. Ovary superior {figs. 169 and 170), or 
larely partly inferior, l.celled 169 and 172) ; pla- 

centa freeoentral{ figs. 169, pi, and 172, pi); style r(figs. 
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170 and 173); stigma capitate {figs. 139, s, 170, and 
173). Fruit a capsule, dehiscing transverse] j and form- 
ing a pyxis {fig. 174), or in a valvular manner. Seeds 
numerous, with fleshy or homy albumen {fig. 175, p ) ; 
embryo placed transversely to the hilum {fig. 175, e). 

> Diagnosis. — Herbs with signple, exstipulate, cauline 
or radical leaves, and regular perfect flowers. Stamens 
equal in number to the lobes of the corolla or separate 
petals, and opposite to them. Ovary superior, 1-celled, 
with a free central placenta ; style ] ; stigma capitate. 
'Fruit capsular, with transverseor longitudinal dehiscence. 
Seeds numerous, with albtimen, and the embryo parallel 
to the hilum. Illustrative Genera : — Primula, Linn , ; 
Anagallis, 2\mm. ; Glaux, Toum. ; Samolus, Tmim. 

Boraginagea:, the Borage Order. — C haracter. 
— Herbs or shrubs^ with more or less rounded, usually 


Fig. 17C. 



Fig. 176. Scorpiold cyme of Qomfrey {Symphytum 


rough, and hairy stems. Leaves alternate, entire or 
raiely sinuate, usually rough, exstipulate {Jig. 176). 
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Infioreacence scorpioid {figs, 176 and 177). Flowers 
regular, aymmetricai {Jig, 178). Calyx persistent, in- 
ferior {fig, 179), 5-partite or lobed {jig. 178). Corolla 
{figs. 178 and 180) regular or nearly so, 5 -partite or lobed , 
usually with scales in its throat { fig. 180, r) ; mtivation 
imbricate 178). Stamens {fig, 178) equal in num- 
ber to the lobes of the corolla anti alternate with them. 
Ovary superior and composed of 2 carpels, each of 
which is 2-lobed and 2-celled {fig, 181, oy), wdth a 


Fig. 177. 



Fig. 178. 



Fio, 179. 



Fig. 177. Scorpioid ovrac of the Porpet- 

Tue-not {Mfiosotis palustri*). Fig. 17H. 

Diagram of the flower of tlie Oomfrey 
(/igmphgtfim Fig. 179. Ver- 

tical eectioa of the calyx and froit of 
a species of Mgon^tU. Tw« acluenia are 
Been, and two !iave been removed. 


solitary ovule in each cell ; style 1 {fig. 181, d\ basilar ; 
sHgmd simple or bifid. Fruit consisting of usually 4 
distinct aoh®nia, placed at the bottom of the persist- 
ent calyx {figs, 179 and 182). Seeds eicalbuininouB ; 
^ embryo straight, with a superior radicle, 

biagnom . — Herbs with rounded usually rough 
steins, and alternate exstipulate leaves. Infior^ence 
sobrpioid. Flowers regular and perfect. Calyx, corolla, 
and stamens equal in numbmr,4he latter being altema^ 
wiA the divisions of the corolla. Otary superior, dheply 
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4-Iobed, with one ovule in each lobe; style 1, basilar. 
Fruit composed of 4 adhaenia placed at the bottom of 
the persistent calyx. (Seeds without albumen. IlluS’ 

Fig. 180. Fig. 181. Fig. 182. 





Fig. 180, Flower of tlie Forget-nie*iiot {Mymotis paluttrh). 
p. Rotate corolla, r. Heule.s projecting from ita limb close to 

the throat. Fig. W. }*iHtil of the same. or. 4>lobeil orariea. 

d. Styles united. Fig. 182. Aoha^itia of Buglbas {Lyeopsis 

arttentii). 

trative Genera: — ^Echium, Tonrn.; Symphytum, Tourn.\ 
Myosotis, Linn, 

Labiates, the Labiate Order. — C haracter. — 
Herbs {jig, 183) or shrubby plantSy with usually square 
stems. Leaves opposite \jig* 183) or whorled, com- 
monly strong-scented, entire or divided, exstipulate. 
Flowers generally in axillary cymes, which are ar- 
ranged in a somewhat whorled manner so as to form jirhat 
are called verticillasters {Jig, 183). (7a/ya? inferior, per- 
sistent, either tubular {Jig, 185), 5- or 10-toothed, and 
regular, or nearly so, or irregular and bilabiate {fig, 
186), with 3 — 10 divisions; the odd tooth or division 
always posterior {figs, 184 and 185). ^Corolla {figs, 
186-190) dsually more or less bilabiate, with the upper 
lip undivided {figs. 187 and 190), or bifid {figs. 186 and 
188), and commonly more or less arched over the lower 
lip (/y. 187), or sometimes nearly suppressed (^j 7.189) ; 
the lower lip 3-lobed {Jig. 189), with the odd lobe 
anterior {figs, 184 and 189) ; or rarely the corolla is 
nearly regu^. Stamens usually 4, and then commonly 
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tlidynamous 190 and 191), or very rarely of 

nearly equal length, or only 2 by abortion 186 and 

Fig. 183. 



FUj, 183. Flowering stalk of the White Dead<nettle {T^mium album). 

Fig, 184. Fig. 185 



Fig. 184. Diagram of the flower of the White Dead-nettle (Zamiam 
aibtm). Fig. 185. Calyx of tlie same. 

192); a/nthers 2-celled or l-celled by abortion; the 
HlankOnt or connective eometimes forked {fig. 192^ , 
emsh branch then beaj^ga perfect cell, or Ae on 
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one ride obsolete or sterile {fig. 198, h). Ovary deeply 
4-lobed {fig. 194), iiribedded in tlie thalamus, and 
formed of two carpels, each of which has 2 deep lobes, 
and each lobe with one erect ovules style 1, basilar 

Flo. 186. Fig. 187. 



Fiq. 186. Flower of Boseniary {Rosmarinm offidnalik) with upper 
iip of corolla blfld ; the right-haud flower showing bilabiate 

calyx. Fig. 187. Ringeut or gaping corolla of Dead-nettle 

{iMinium alburn)^ showing the entire upjier lip and trifld 
lower lip. 

{fig. 194); stigma bifid {fig. 194). FrwiV composed of 
froml — 4 achflenia, encloaid by tie persistent calyx. 
Seed erect, with little or no albumen ; embryo erect, 
with flat cotyledons ; radicle inferior. 

Fig. 188. Fig. 189. 



Fig. 188. Back view of the flower of a species of Tmerium. showing 

the bifid upiHjr h‘p of the corolla. Fig. 189. Flower of the 

common Bugle {Ajuga repfans). 

Diagnosis.'-‘EeTb& or shrubby plants, with op- 
posite exstipnlate leaves and commonly square stems. 
Flowers irregular, unsymmetrical. Calyx persistent. 
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Corolla usually more or less bilabiate. Stamens gene- 
rally four and then commonlytiidynamous, or rarely of 



Fvj. 100. Front view of the flower of a species of Lamiuin. Fig. 

191. TihO corolla of tUc Hoa‘liouiid {^Uarrubtum vulgare) cut oi)en. 

Fig. 193. Fig. 194. 



Fig. 192. Tlie corolla of Hie Oiurdeii Sapre {.Balvia o/frVi»ali<) cut 
opon.-— Fig. 193. Btameu of the same. /. Filament, c. Oon- 
neotive, bearing at one end a c^ V, containing pollen, whibh 
is then said to be fertile ; and at the other end a sterile coll, 

U, or one without pollen. Fig. 194. Lobed ovary, style, and 

bifid stigma of the same. 

equal length ; or only 2 by abortion. Ovary deeply 4- 
lobed ; style 1, basilar ; ati^a bihd. Fruit consisting 
of fix)in 1— 4 achainia, enclosed by the persistent calyx. 
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Seed erect, with little or no albumen. Illustrative 
Genera: — Mentha, Linm\ Salvia^ Linn,'j Lamium, 
Linn, ; Marrubium, Linn, 

ScnOPiiULARiACEjE, the Pigwort Order. — Ch arac ter. 
Herbs or rarely shrubby plants, with alternate, oppo- 
site,,, or whorled leaves, generally exatipulate, or rarely 
with stipules ; sometimes parasitical on roots. Inflor- 
escence axillary. Flovrers {flgs, 195 and 196) aniso- 
merous, irregular. Calyx interior {fig, 199), persi.ster,t 
{jig, 201), 4— 5'partite {flgs, 195 and 199). Corolla 
more {flge,. 197 and 198), or less {Jigs, 196 and 


Fig. 196. 



Fia 196. Diagram of trtic flower of the Great Snainlragon 
^rAmuw with one bract below. — 196. Hower of a 

spcciee of SjwedweU ( Veronica). • 

199) irregular, sometimes gibbous 197) or spurred 
( fia, 19o), 4— 5-*rtite {Jig. 195) ; mtivation im- 
bri»te ( 195). Stamena^ 2 {fig. 196) or 4, in the 

latter case didynamous {Jig. 2(J0), rarely'o or with a 

rudimentaiy'fifth; an«ft<r«l-or2-ceUed, superior, 

usually 2-celled with axile placentation {Jig. 195), its 
compouent carpels being placed auterior and ^sterior ; 
atgle I {fig. 196); stigma undivided (,^^.196) or 2- 
lobed. Fruit usually capsular {Jig. 201), with variable 
dehisceuce, or rarely baccate, usually 2-o^ed; placentas 
axile. Seeds generally numerous, small, albuminous • 
embryo straight or slightly curved. a 2 
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Diagnosis , — Herbs or rarely shrubs. Flowers ir- 
regular, auisomerous. Inflore^ence axillary. Calyx and 
corolla with 4 or 5 divisions. Corolla more or less 


Fig. 197. 



Fig. 198. 



fiff. 197. Personate corolla of the Groat RnapdraRon (Antirrhinum 

ma/us), I, Lower lip. m. Upper lip. b. Gibbous base. Fig. 198. 

Personate (*oroUa of the common Toadflax (Linaria vulgaris 
spurred at its base. 

Fig. 199. 



m m. CaJJrx and corolla of the Forglore (Digitalis purpurea), 

— 200. DidynamouB stamens of the some. Fig, 201. 

or capsule of a species of BerephulmiOt dehisetog in a 
s^cifil manner, ahd surrounded by the persistent calyx. . 
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irregular, aistivation imbricate. StameuB 2 or 4 arul 
then didynamous, or rafely 5 ; anthers 1- or 2-celled. 
Ovary superior, usually 2* celled, the cells placed anterior 
and posterior, with axile placentation ; style 1, Fruit 
capsular or rarely baccate. Seeds generally numerous, 
albuminous. Illustrative Genera : — Verbascum, Linn , : 
Antirrhinum, Tourn. ; Linaria, Tmirn, ; Scrophularia. 
Linn, ; Veronica, Tmim. ; Digitalis, Linn. 


Sub -class IV. Monochlamydem or Incompleiai. 

PoLYGOii ACEiE, the Buckwheat 0 rder. — C h a r a c t e r. 
Herbs or rarely shrubs. Leaves alternate, simple, com- 

Via. 202. Fig. 203. 



Fig. 204. 



Fiff. 302. Leaf and piece of stem of Pofy- 
gonum Hydropiper. 1. Lamina or bla(ie. 
p. Petiole, d. Ociireaccousoraiieatliinf? 
stipules.^ — Fig. 203. Flower of a species 

of Polygonum. Fig. 2M. Pistil of a 

species of Rumeae. Fig. 206. Vertical 

section of the orthotropoiis ovule of a 
sga&ie&Gl Polygmum. cA.Chalesa, prim. 
Frimine. sec. Secundlne. n. Nucleus. 
I. Embryo sac. m. Micropyle. 



monly with ochreate stipules (Jig, 202) above the swol- 
len joints of the stem, or rarely exstipulate. Figwers 
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jierfect {Jig- 203) or flometimes unisexual. Calyx ' in- 
terior {Jig. 203), of from 3—^ sepals, more or less per- 
sistent, imbricate. Stamens few {J\.g, 203), hypogynous 
or rarely perigynous ; anthers dehiscing longitudinally. 
Ovary superior {fig. 203), 1 -celled ; styles and stigmas 
2 — 3 {figf^* 203 and 204) ; ovule solitary; erect, ortho- 
tropous (fig. 205). Fruit usually a triangular nut, and 
commonly enveloped in the persistent calyx {fig. 206, p). 
Seed solitary, erect (figs. 206 and 207), and generally 


Fig. 20(J. 



Fig. 207. 



206. Vertical sotjtion of the* fruit of a species of Jiumrx. 
p, Enlar^cO calyx surrounding tlie fruit. The fruit contain^ 
a single enn't orthotropous seed. Tlie embryo is inverted or 

antitropoiis. Fig. 207, Vertical section of the fruit and solitery 

erect orthotropous seed of a Rpeciesof Dock {Rumex). with the 
enlarged calyx removed, ov. Pericarp, mic. Micropylc. pi. 
Einbiy-o, which is invertcfcl or antitropous, and turned towards 
one side of the albumen, alh. ch. Chalasa. r. lladicle. 


with mealy or farinaceous albumen ; embryo (Jigs. 206 
:;nd 207, pl\ antitropous, with a superior radicle. 

Diagnosis . — Usually herbs with ochreate stipules. 
Leaves simple, alternate. Calyx inferior, persistent, 
imbricate. Stamen^ definite. Ovary 1 -celled ; styles 
and stigmas 2 — 3. Fruit triangular. Seed solitary, 
erect, usually with mealy albumen ; radicle superior. 

, ' When there is but one floral envelope in Dicotyledonous 
plants, we call that the oalym^ whatever be its colour or other 
peculiarity, in which nomenclature we follow the example of 
Lindley. By many botanists, however, the term perianth 
is employed in such cases, but we use that name only in 
speaking of Monocotyledonons plants. 
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lUuBtrative Genera : — Polygonum, Linn. ; Eumex, 
Linn. * 

EuPHORBiACEifc, the Spurge Order. — Character. — 
TreeSj shrubs, or herhs^ usually with an acrid milky 
juice. Leaves alternate or opposite, simple {Jig. 208) 
or rarely compound, and with or without stipules. 
Flowers unisexual {Jigs. 209 and 210), monoecious {Jig. 
211) or dioecious, axillary or terminal, sometimes 
enclosed in a calyx-like involucre {Jig. 211, i)\ achla- 

Fio. 208. Fig. 209. 



Fig. 208. ra]Tnatifl<l loaf of t)ie Oastor-oil Plant ( Ricinuji com- 

mmia). Fig. 2UU. A male iiakocl or aclilamydoous llow'or of a 

eiiooles of Euphorbia^ c»»nsustintf of a solitary stamen, with a 

bract at the base of the fiower-stalk. Etg. 21b. Naked or 

achlamydrous pjstiUutc flower of a species of Euphorbia, wini 
three fork^xl styles. 

mydeous {Jigs. 209 and 210), or with a lobed {Jyjs. 212, 
and 218, c) inferior calyx, having on its inside glan- 
dular or scaly appendages {Jig. 213, ^ 211, h), or 

even evideht petals 212, />, and 213, j?), which 
are either distinct or united. Male Jlowers consisting 
of 1 {Jigs. 209 and 211, fm) or more stametis {figs. 
212, e, and 214), distinct or united into one {fig. 212, a) 
or more bundles {fig. 214); anthers 2-celled {fig. 209), 
Female Jlowers with a superior ovary {figs. 213, o, and 
215), which is either elevated upon a stalk {fig. 211, /) 
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or sessile {Jig. 215), 1- 2- 8- or many-celled ; styles either 
absent or corresponding in number to the cells of the 


Fig. 211. 


Fig. 212. 



Fig, 211. MoncBCiouh head of sowers of a species of Euphorbia, 
L Inroluore, a portion of which has been removed in front. 
( 7 , g. Glands on the divisions of the involucre, b, b. Scales or 
bracts at the iTaso of the flowers, /m, /m. Male flowers, each 
consisting of a stamen supixtrted on a pedicel, to which it is 
articulated, if. Female flower, supjKnrt^ on a stalk. From 

Jussieu. Efg. 212. Mole flower of Jatropha Curcas. c. Calyx. 

//. Corolla, e, Stamens united by their filaments into a tube, a, 
wnioh occupies the centre of the flower, as there is no pistil. 

Fig. 213. 


Fig, 214. 




figr. 218. Female flower of one of the EuphorhUteem. c. Calyx. 
/>, Petals, t. Membranous expansion round the ovary. 

o. Ovary with three styles, s, each or which Is twice forked. 

21£ One of the branch^ bumllos of stamens of the Castor* 
oil Plant CBictnu* communis), United fllaments. 
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ovary, entire or divided {Jigs. 210, 213, s, and 215) ; 
stigmas equal in number*to the cells of the ovary, or, 
when the styles are divided, corresponding in number to 
their divisions {Jigs. 210, 213 and 215) ; ovules 1 or 2 
in each cell, suspended from the inner angles. Fi'uit 
either dry, and its component, ciirpels then separating 
from each other and from the axis {Jigs. 216, c, and 
217) and usually opening with elasticity ; or succulent 
and indehiscent. Seeds 1 or 2 in each cell, suspended 

Fig. 216. 



Fig, 216. Ovary of the CftstorK»il Plant (Rieinus with a 

^rtion of Se inferior cWyx 1 he 

aro once-forked. Fig, 216. Fruit of the Caator-oil Plajit 

dehiaolng'Mn a geptlcidal manner, c, c, c. Mat^ cwyeln. a. 
Colurndto. Dorsal suture wliere each carpel ultimate^ opens. 


{fig. 218), often carunculate; embryo (Jig. 218) in fleshy 
albumen, with flattened cotyledons, and a superior radicle. 

Z)%no«w.— Herbs, shrubs, or trels, commonly 
with an acnd milky juice. Flowers unisexual, monoe- 
cious or dimciouB. Calyx absent or present, and 
then inferior. Petals rarely present. Male flowers 
with one or more distinct or united stamens and 
2-Celled anthers. Female flowers with a superior 
ovary, 1- or more celled, with I or 2 suspended ovules 
in each cell. Fruit of 1, 2, 3, or many, dry carpels, 
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v^'hich separate from the axis and from each other, and 
usually open with elasticity ; ^ir fleshy and indehiscent. 
Seeds suspended ; embryo in fleshy albumen, with 
flattened cotyledons, and a superior radicle. Illusira-- 


Fig. 217. 



Fig* 21 7. Fruit of tlie Sandbox -trcf (//wra It ie compospd 

of fifteen oaryiels ’wLIoh separate from tlie axis when ripe, and 

burst w’itli great force. Ftg, 218. Vertical section of a coccus 

of the fruit and secrl of a s{M!>ci(>8 of Kupkorhta, 

five Genera : — Euphorbia, Linn. ; Mercurialis, Totmi. ; 
Buxus, Tourn. 

CupuLiFERiE, the Oak Order. — Character.— 
or shrubs. Leaves (jig, 219, b) alternate, usually 
feather- veined (Jigs, 220 and 223 ), simple, with deci- 
duoys stipules. Flowers monoecious. Male Jlowers 
(Jig, 222) clustered or in amenta (Jig. 223 J, and with 
(fig. 223) or without bracts; stamens (Jig. 222) 6 — 20, 
inrerted into the base of a membranous calyx (Jig. 222), 
(»r of scales or bracts‘(/( 7 . 223). Female Jlowers solitary 
or clustered, Ad surrounded by an involucre of bracts 
(Jig, 224), which ultimately form a cupVle round 
ovaiy and fruit (Jigs, 226 and 227) ; ovarg 
inferior, surmounted by a rudimentary calyx (Jg. 
224), 2-, 3- (fig, 225), or more celled; ovules 2 in each 
cell (fig, 225) or solitary, pendulous or peltate; 
stigmas almost sessile. Fruit a glans or nut (Jigs, 226 
and 227), l-<ielled by aborHon, more or less enclosedby 
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/'X«/.219. Brandi of the 
Oak with tiltcrimte 
leaves atic) leaf-buiis 
111 their axils, a, a. 
Buds, b. Ijcaves. 
Fiff. 220. Fea- 
ther* veined leaf of 
the Oak. 


Fig. 222. 


Fig. 22 n. 
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the capsule. Seeds large, 1 or 2, without albumen ; 
cotyledons thick, Heshy or farictkceous; radicle superior. 


Fig. 226. Fig. 227. 



Fig, 230. Fruit of the Oak ( Qfj^rcm Rohur), surrounded by a cupulc. 
~—Fig. 227. Fruit of the Hazel (Corglus Avellana)^ with cupule 
at its base. 


Illustrative Genera: — Quercus, Toum.; Carpinus, 
Toum. ; Corylus, Tourn, 

Myricace^, the Bog-Myrtle Order, — Character. 
— Shrubs or small trees, with alternate simple resinous- 
dotted leaves, and usually exstipulate. Flowers uni- 
sexual, amentaceous, monoecious or dioecious, both 
kinds of dowers in the same or in different catkins. 
Male flowers achlamydeous; stamens definite. Female 
flowers achlamydeous, with a 1 -celled sessile ovary y and 
1 erect ovule^ fruit drupaceous; seed solitary, erect; 
embryo without albumen ; radicle superior. ^Illustrative 
Genus : — ^Myrica, Linn, 

Bbtulaceje, the Birch Order. — Character. — Trees 
ox shrubs. Leaves simple, alternate, with deciduous 
stipules* Flowers unisexual, monosoious, amentaceous, 
widi no true calyx, but in its place small scaly bracts^ 
whidhi iu some cases are arranged in a whorled loanuer. 
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MaU flowers with 2 or 3 stamens opposite the bracts. 
Female flowers with a 2*cell<id ovary^ and 1 pendulous 
ovule in each cell. Fruit dry, indehiscent, often winged, 
1 -celled, I'Seeded, without a cupule. Seed pendulous, 
exalbuminous; radtc/e superior. Illustrative Genera : — 
Betula, Tourn, ; Alnus, Tcurrc 

Salicace a:, the W illo w Order. — C h a r a c t e r . — Trees 
or shrubs. Leaves {fig, 228) simple, alternate, deciduous, 

Fio. 228 . 



Fig, 228. Leaf and portion ol a brauoh of SaJixmrita. r. Branch. 

6. Bud. 1. Lamina with ute up|>er portiora removed^ and 
attached by a petiole, p, to the stem, x, x. Caulinaiy stipules. 
——Fig. 229. Staminate do'wers of a species of Willow {Salix), 
Fig, 230. Pistillate or oarpellary flowers of the same plant. 

with deciduous or persistent stipules. Flowers uni- 
sexual, dioecious, amentaceous (figs, 229 and 230), 
naked, or with a membranous or cuplike calyx, 
Male flowers {figs. 229 and 281) with 1 — 30 disr 
tinct or monadeiphous stamens. Female flowers sessile 
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or stalked {fig. 232), with a 1-celled ovary ; 1 style 
{fig. 2^32), 2 {fig. 232) or 4 stiglmas, and numerous erect 
ovules. Fruit 1-celled, dehiscin^Tloculicidally, 2-valved. 
Seeds numerous, with long silky hairs {fig. 233) springing 
from a short funiculus and covering the seed, exalbu- 
minous; embryo erect, with an inferior radicle. Illus- 
trative Genera : — Salix, Tourn. ; Populiis, Toum. 

Amentacea:. — The four preceding orders — namely, 
Cupulifer8e,Myricacefie,Betulace»,and Salicacefle, belong 
to the alliances and of Lindiey. The 

Fig. 281. Fig. 232. 



Fig. 231. Male flower of a Rpecies of Wilfow (Saiix)^ with two 

stamens, and a single bract at the base. Fig, 282. Female 

dower of the same with bract at the base, and a solitary stalked 

ovary and style surmounted by two stigmas. Fig. 233. Hairy 

seed of a species of Willow (iSahtr). 

orde? Cupuliferse belongs to the former, and the Myri- 
cacese, Betulaceae, and Sali^ceee to the latter ; and they 
together constitute the Amentacefe of the Syllabus of 
the University of London. ^The two^ alliances may 
be characterise as followB>-lf 

Alliance Quernales. — Flowers unisexual In amenta, 
or clustered, or solita^ ; male flowers monochlamy- 
deous; carpels inferior; embryo amygdaloid, without 
albumen. 

Alliance Amentales. — Flowers unisexual, all in 
amenta achlamydeoue or monochlamydeous ; carpels^, 
superior embryo small, with little or no albumen. ^ 
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The orders may also be simply arranged and 
characterised as follows :• — 

1. Ovary inferior. 

OupuliferfB. — Ovary 2- or more celled. Ovules pen- 
dulous or peltate. Fruit with a cupule, 1 -celled. 

* 2. Ovary superior. 

Myricaceoe, — Ovary 1 -celled. Ovule solitary, erect. 
Fruit drupaceous, indehiscent, without a cupule. Seed 
solitary, without hairs. 

Betulaceoe. — Ovary 2-celled. Ovule solitary in 
each cell, pendulous. Fruit thin, without a cupule, 
indehiscent, often winged, 1-celled. Seed solitary, 
without hairs. 

Salicaceoe. — Ovary 1-celled. Ovules numerous, 
erect. Fruit 1-celled, dehiscing loculicidally, 2-valved. 
Seeds numerous, with cottony hairs. 

Class I. DICOTYLBDONES. 

Division IT. Gymnospebbiia. 

CoNiFEBiE, the Coniferous Order. — Character. — 
Ilesinous trees or evergreen shrubs^ with branched 

Fig. 2;h. Fig. 236. 



Fig. 234. Aiiicwlar leaves of Jui^per (Juniperut cotnmu lisi, 

Fig. 286. Fascicled or tufcetl linear leaves of the i*aroh (Abieg 
or Larir^ or Laria; europcea). ^ 

stems. Leaves linear 235), acicular 234), 
or lanceolate, parallel- veined, fascicled 235) 

or imbricate. Flowers naked, monoecious or dioecious. 
Male flowers arranged in deciduous amenta, Sta/rnens 
1 or several, in the latter case monadelphous \ anthers 
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1- or more celled, opening, longitudinally. Female 
flowers in cones {fly, 236)^ consisting of flattened 
imbricated carpels or scales arising from the axil of 
membranous bracts ; ovules naked, 2 {fig, 237, ov) or 
more, on tlie upper surface of each carpel, a woody 
cone {figs, 238 and 239) or a galbulus {figs, 240 and 



Fiq, 236. Cent* of Hemlock Spruce {JKnvn or AUt» emtuletwii). 

Fig. 287. Bract or oarpellary leaf, *c, of a species of Pinutt bear- 
ing two naked ovules, oe, at its base. mie. Micropyle. Fig. 

238. Cone or fruit 'of the Scotch Fir. FVg. 289. A ripe cone 

of the Larclu//tf« or Pfnus or Larisr mropofa). Fig. 

240. Galbulus or fruit of tlu^ J ufklper (Junifiertes communit). 


^241). Seeds naked {flgs^ 242 and 243), with a hard 
cmtaceouB integument, often winged {figs. 243 and 
244, *f?), albumbous ; cotyledons 2 or many {fig. 245). 

Division of the Order and Illustrative Genera : — 
This order has been subdiiijd^d as follows : — 
Bub-order 1. Ottles inverted, with' the 
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micropjle next the baee of the carpel {fig. 287). 
Pollen oral. Illustrative Oenus ; — Pinna, Linn. 


Pig. 241. 


Fig. 243. 



Fig. 241. Galbulus or fruit of the Oypreiis {Cuprmus tmpprvirem 

Fig. 242. A mature carpel or scale of the Scotch Fir (Finn 

tglifestrig)^ with two winf^ed naked seeds at its base. mie. Micro- 

pyle. ch. Ghalaza. Fig. 248. A scale of the Larch bearing 

one naked seed ; the other seed has been removed. Fig. 244. 

■ Seed of a species of Pinut, with a winged appendage, w. Fig. 

245. The so-called polycotyledonous embryo dr a speoleB of 
Ptnus beginning to germinate, c. Cotyledons, r, Badiclei 
f. Tigelluia, 


Sub-order 2, Ovules erect, with micro- 

^le superior. Pollen spheroidal. Illiistrative 
6em8 : — Juniperus, Linn, 
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Class II. MONOCOTYLEDONES. 

Sub-class L Fetahidecs, 

1. Epigyss. 

ORCHiDACEiE, the Orchis Order. — Character. — 
Herbs or shrubs^ terrestrial (Ji.g8, 246 and 247) or 
epiphytic (Jig, 248). Roots fibrous (Jig. 248, a, a) or 
tuberculated (Jigs. 246 and 247); no true stem or a 
pseudobulb (Jig. 248, b). Leaves entire (Jig. 249), 


Fio. 247. 



Fig. S46. Tubercular roote of an Orchlg. Fig. S47. Falmatcd 

tubercules ot au Orcbia. 


generally sheathing. Flowers irregular (Jigs. 250 — 
252), solitai^ or numerous, with a single bract (Jig. 
250), hermaphrodite (fig. 251). Peric^h superior 
iijfig. 250), usually petaloid and comj^sed of six 
pieces (Jig. 251), which are commonly arranged in 
“ two whorls ; the outer whorl, s, si, si, formed of 
three pieces (sepals), more or less unit^ below or 
distinct; one, s, being anterior or inferioir, or when 
thei oviuy is twisted posterior (Jigs. 250 and '252), 




*>• Psf'udrtbulbs. 

marilfi^eS. ““ ‘ '*“*' venation; tl.e 


FlO. 260. 



Fiff. 250. Jlower of Orchis mascnlay with inferioiPtwisted ovary. 
The oolilmn in the centre is fonnod by the union of the stameus 
and style. The labellum or Up at the anterior part of the 
flower is spurred. Below the flower a soUtary bract may 

be seen. Pig, 251. Diagram of the flower of an Orchid. 

s, xZ, si. The three outer divisioDB of the perianth ; s being 
anterior or inferior, si, si being lateral, pi, pi. The two lateral 
* divisiotts of the inner whorl of the perianth, pt. The superior 
or posterior division (Jldbellum) of the inner whorl ; this by the 
twisting of the ovary becomes ultimately Inferior or anterior, 
e. The fertile stamen, with two anther lobes, c. Transverse 
BeoUon of tlie ovary, with three parietal placentas. 
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and two sl^ lateral ; the inner whorl (Jig, 251, pi, pl^ 
pe)f usually consists of three pieces ( petals), (or rarely 
of but one), alternating with the pieces in the outer 
whorl ; one (the labelluin or lip) (Jig, 251, pa) pos- 
terior or superior, or by the twisting of the ovary 
anterior (Jigs, 250 and 252), usually longer and larger 
than the other pieces, and altogether dilFerent to them 
in form (fig, 252), often spurred (fig, 250) f some- 

Fig. 2r>2. Ftg. 263. 



Ft<f. 252. Front view of the flower of the Tway-blade {LUt^ra 
ovafa), Rhowlng the bifid labeilum at the anterior part of the 
flower, and the other five divisions of the perianth ; and the 
^essential organa of reproduction forming a ^olvgcan (gyntmte- 

mium). Fig, 253. FolUnia,p, of Orchis with their oaudiclea, c, 

and the retinacula, r, r, of the roetolluin of the stigma, at tlie 
base. 


times the labeilum extiibits a division into three regions 
of which the lowest is then termed the hypgehilium, the 
middle the meaochilium, and the upper the epichilium, 
A^drmduin. united to the style (gynandroua) {figa* 250 
-—252) and forming with it a central column (gyno- 
ateirdum ) ; the column bearing 1 perfect anther (fig, 
251, e) and two lateral abortive ones, or, in Cypvipe- 
dmUf two lateral perfect anthers and one abortive an-* 
they it. the centre. Pollen powdery, or more or less 
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collected into grains or waxy or mealy masses (^pollinia) 
{fig, 253, p)\ the masses ^ree or attached by their 
stalk c (caudicle) to a gland or glands (retinacula) 
at the apex (rostellum) of the stigma {fig, 254, a), 
Omry inferior (fig. 250), 1-celled, with 3 parietal 
placentas (fige, 251, c, and 255, pi) bearing a number 
of anatropous ovules; style united with the andrcecium 
and forming with it a column or gynostemium (figs. 


Fig. 254. 


Fig. 255. 



Fig. 264. Upper part of tlio flower of an Orchis, showinf? the 

pollinia atlliering to the stigma by the retinacula, a. Fig, 

255. Transverse section of the onc-celled ovary of on Orchis, 
c. One of the three carpels of which it is formed, slightly 
infolded its margins, pi. One of the three parietal placentas. 
— -Fig. 256. Frnit of an Orchid dehiscing by three valves, 
each v^ve bearing a placenta and numerous very minute seeds. 
Fig. 257, Seed of an Orchid, with a loose reticulated testa. 


250 — 252) ; stigma a viscid space in front of the 
column (fig, 254). Fruit usually capstilar, 3-valved 
(fig, 256), the valves bear the placentas in their middle, 
and separating when the fruit is ripe from the central 
parts or midribs of the component carpels, which are 
left as an open framework; or rarely fleshy and in- 
dehiscent Seeds very minute and numerous, with a 
loose netted (fig, 257) or rarely hard crustaceous testa, 
exalbuminous ; embryo a fleshy solid mass. 
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Diagnosis . — This order is readily known by its 
irregular flowers ; by the peculiar form which the la- 
bellum in many cases assumes, so as to cause the flower 
to resemble some insect, reptile, bird, or other living 
object ; by its gynandrous stamens ; by its frequently 
more or less coherent pollen ; and by its l-celled in- 
ferior ovary with three parietal placentas. 

Division of the Oinler and Illustrative Genera : — 
'rhis order has been divided by Lindley and others 
into several tribes, the characters being derived from 
the number and position of the anthers, the number 
and nature of the pollen-masses, &c. These need, 
however, no explanation in this volume. Illustrative 
Genera : — Orchis, Linn . ; Ophrys, Linn . ; Epipacris, 
; Epipogum, Gmelin; Malaxis, Swartz \ Cypri- 
pedium, Linn. 

iRiDACEii, the Iris Order — Character. — Ilerhs^ 


Fig. 258. ' Fi(3. 259. 



268. O&rate of the Saffron plant (Cmw tatimt). «, b. The 
new oonhs, arising from c, the of the old or ^rent conn. 
— AYg. 269. Vertical section of the former. The letters refer 
to the SBioe parts in- the two figures. 

usually with bulbs, corms {Jigs. 268 and 259), or 
rhizomes (fig, 260), Lmves with parallel venation, 
generallv equitant {Jig^ 260). epathacenus. 

Perianth euperior {fig. 261, 4* petaloid, 6-partite ( 
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262 and 263), in 2 whorls, which are equal or nearly 
so {Jig, 263), or unequal (Jigs. 261 and 262) in the 
size of their segments; or sometimes the parts are 
entirely distinct. Stamens 3, inserted on the outer 
segments of the perianth (J^g, 263) ; anthers 2-celled, 
innate, extrorse (Jig. 263). Ovoj^ inferior (Jig, 261, o), 


Fig. 261. 



Fig, 260. A portion of the rhizome of a epecies of IrU, The bases 

of the leaves are equitant. Fig. 261. Vertical section of the 

flower of Jrii germanica. ce, ee. Two of the crterual and lar^r 
divisionB of the perianth, cf. One of the internal smaller divi' 
sions. t. Tube formed by the union of the divisioDs of the 
perianth, e, e. Stamens, covered by the petalold stigmas, s, 

0 . Inferior ovary, with numerous ovules, p, attached to placentas 
in the axis. 


8-celled, with axile placentation (^g. 262) ; stg/e 1 
(^figs. 263 and 264) ; stigmas 3, often petaloid (figs. 
264 and 265, stig). capsular, 3-celled, 8-valved, 

with loculioidal dehiscence Jfig. 266). Seeds nume- 
rous, with homy or fleshy albumen (fig. 267). 

Diagnosis. — Herbs. Leaves with parallel veins. 
Flowers on scapes and spathaceous. Perianth petaloid, 
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superior, 6-partite or rarely 6-leaved, in 2 equal or 
unequal whorls. Stamens 3 ; 'anthers innate, extrorse. 


Fio. 262. 



Fig. 262. niaaram of the flower of a species of /rit, showing a 
SQlitoiy hradt below, six cUrislooe to the perianth arrang;ed In 
two whods, three stamens, and a three>ce]led oraryrwith axile 
jtkSOentMa^ — Fig. 268. A flower of the Spring Crocus (Croau 
wwttus) out open to show the three extrorse stamens attaohed to 

: thsf segments of the perianth. Fig. 264. The three peta- 

' 1034 li^gmas of the same with i^e end of the style. — ^-Fig. 265. 
.2PM or a species of IrU, o. Inferior oyaiy. Hg. Style and 
tiM petaloid stigmas. ^ 


Owiry 8-oelIed, with axile plaoentaa, inferior. Fruit 
capn^, With loonlicidal dehiscence, 8-belled, S-valved. 
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Seeds numerous, albuminous. Illustrative Genera: 
Iris, Linn, ; Crocus, Linn, 


Fig. 266. 



Fiff. 366. Capsular fruit (diplotepia) of a si)ecle8 of Iris, opening 
in a looulicldal manner. — Fig. 267. Vertical section of the 
eeed of /ris germmica. t. Integuments of the seed, p. Albu- 
men. e« Emhiyo. tn. MIoropyle. 


Amartlltdacea:, the Amaryllis Order. — Bulbous or 
fibrous-rooted plants, lyithout any aerial stem, or some- 
times with a woody one. Leaves with parallel vena- 
tion, and usually Hnear-ensifomi. Flowers generally 
on scapes and spathaceous {fig. 268). Perianth Regu- 
lar or nearly so {figs. 268 and 270), petaloid, superior 
{fig* 272), with six divisions and with {figs. 270 and 
27], n), or without, a corona {fig, 272). Starnens 6, 
inserted on the perianth {fig. 271) or summit of the 
ovary (figyi72); anthers 2-oelled, intrt^ae {fig. 272). 
Omry inferior {fig. 272), 8-celled {fig, 269) ; placentas 
exile {jigs. 269 and 272). Fruit capsular, 8-celled, 
8-vdved, with loculicidal dehiscence, and numerous 
seeds ; or a berry with 1 — 3 seeds. Seeds with fleshy 
or homy albumen; embryo with the radicle next the 
hilttm {fig, 273). 

Diagnosis, — Leaves with parallel veins. Flowers 
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apatliaceous. Perianth superior, petaloid, regular, 6- 
partite, frequently with a coroiia. Stamens 6 ; anthers 


Fig. 269. 



# 

Fig. ^68. Flower of the Spring SnowSake {Leueojum e«mum), with 

spathaceons braot. Fig. 269» Diagram of the eame, with six 

diTlslons to the perianth arranged in two whorls, six stamens, 

'■ and a S>odled ovary with axile plaoentatlon. Fig, 270, Flower 

the halfodil (Fdreisttu F^uifo-nareissus). The bsU*shap6d 
prooess towards the centre is termed a corona. 


intirarse. Ovary inferior, S-celled, vrilih exile placentae. 
Ifruit capsular, S-valved, with loculicidal dehiscence. 




Fig, 272. Vertical section 
of the flower of the 
Spring Snowflake i^eu- 
ixjum wrnum), showing 
inferior ovot. The 
placentation is exile. 

278. Vertical 

section of the seed of 
the same. 


2. Hypogyn®. 

Lilt ACiJE, the Lily Order. — C h a r a e t e r. — H^hs 
(figs. 276 and 277), shrvhs (fig. 274), or trees (fig. 
276), with bulbs (figs. 276 and 277), rhizomes (fig. 
278), tubers, or fibrous roots. Stem simple or branched 
(^fig, 276). Leaves with parallel veins, sesmle or 
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sheathing, sometimes succulent {Jig, 279, I), Flowers 
regular {figs. 280 and 281), variously arranged 
Ifigs. 274, 279 and 282). 
Fig. 274 . Perianth green or petaloid, in- 

ferior (figs, 280 and 283), 
6-leaved {Jig, 280) or '6-partite 
{Jig, 279). Stamens 6 {figs, 
280, 281 and 284), or 3 in 
Ruscus^ inserted on the perianth 
{Jig, 283) or rarely on the tha- 
lamus {jig. 284) ; anthers in- 
trorse {Jig. 284). Ovary superior 
{Jigs. 283 and 284), 3-celled, 
wi^ numerous ovules on axile 
placentas (figs, 281 and 285) ; 
style 1 {Jig, 286) or absent {Jig. 
284); stigma simple {figs, 280 
and 288) or 3-lobed (Jig. 286). 
a loculicidal capsule, or 
(Ruxcui •aetaeatus), with succulcnt and indehiscent, 3- 
oeUed. Seed, with fleshy albu- 
men {fig, 287), numerous. 
Diagnosis, — ^Leaves with parallel veins, or succu- 
lent. Flowers regular. Perianth inferior, 6-leaved or 
6 -cleft. Stamens 6, or 3 in Ruscus ; anthers introrse. 
Ovary superior, 3-celled, with axile placentation ; style 
1, undivided or absent; stigma simple or 3-lobed. 
Fruit indehiscent or a loculicidal capsule. Seeds nu- 
merous, albuminous. 

Division of the Order and Illustrative Genera : — 
This order hai been divided l;>y Baker into three tribes^ 
as follows : — * 

Tribe L Ziliece, — Anthers introrse {Jig, 284). Styles 
Wited {fig. 286). Fruit a loculicidal capsule. Ulus* 
trcdipe Genera Linn,\ Tulipa, Linn.\ 

Soilla, Linn, 

Tribe 2- Colchicece . — Anthers ^extrorse. Styles s^pa- 
rate ( 289). Fruit a septicidal capsule (fig. 292). 
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(Thie tribe forms the natural order Melanthaceat or 
ColcliicacecB of this volurde.) 

Fio. 276. 



no 
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Fiq. 278. 



Fig. S78. A portion of the rliizom^ of the Solomon's Seal {PoXg- 
gmatum muXtififyninC). b. Kemains of former aerial branob. 
h\ luminal bud. e, c. Soars produced by the decay of old 

branches, r, n Boots, Fig. 279. Baoeme of flowers. /, and 

porlion of the succulent leaf, I, » species of Aloe. Fig. 280. 

Flower of a species of Squill (JSeilla iUtlica). The parts oom- 
‘ po^iT the floral envelopes here resemble one another, and fprm 

odteotiTely a perianth. Fig. 981. Biaerram of the flower of a 

speoles LUy «. The three outer divisions of the 

p^aath. p. The three inner, e. The sijc stamens, c. Threfliii> 
oelted ovary. — -^Fig. 282. Simple umbel of a species of 
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Tribe 3. Asparagecs , — Fruit baccate. Illustrative 

Genera : — Asparagus, !Lmn. ; CJonvallaria, Linn, 

Fig. 283. 



Fig. 283. Vertical section of the flower of the Solomon’s Seal iPoly- 

gonaJtum m\ilt\tfhrum), Fig. 284. Gyncncinm and andreeclnni 

of a species of Tulip (TuHpa). Tlie stamens are hvpo^no^s, 

and the antherfi are Introrse, and dehisce longitudinally. 

Fig. 286. Transverse section of the ovary of the White Lily 

(LUium candidum). Fig. 286. IMstll of a species of Lily 

lliUum\ with one style and a trilobate stigma. Fig. 287. 

Vertical section of the seed of the Crown Imperial (FrUUlaria 
inqteridlU). ^ 

Melanthace.® or Colchicace®:, the Colchicum Order. 
— C h a r a c t e r. — Herbs^ with bulbs, rhizomes, cornis 
{Jigs, 288 and 289), tubers, or fibrous roots. Flowers 
regular {Jigs, 289 and 290), usually hermaphrodite (fig, 
290) or rarely unisexual. Perianth inferior, white, 
green, or purple, 6-partite {figs, 289 — 291) or 6-leaved. 
Stamens 6 {Jigs. 290 and 291) ; anthers extrorse {Jig, 
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291). Ovary superior or nearly so, S-celled with axile 
placentation 290); Btyle 3-partite 289); 

stigmas 3. Fruit 3-ceJled (Jig. 293), S-vaJved, with 


Fig. 288. 



Fig. 288. Oolohlcum corm. r. Boots, f. Leaf, a, Shrivelled re- 
mains of last year’s oorm. a'‘. Corm of the present year. 

a'". Oommenoemeut of the oorm of next year. Fig^ 289. 

Flowering plant of the Colchionm or Meadow Saffron {Colchicum 

autumnal^).* Fig, 290. Diagram of the flower of the same, 

with six dMeions to the perianth, arranged in two whorls ; six 
stamens ; ahd a S^oelled ovary^ 


aepticidal dehisoence (fig. 292). Seeds numerous; 
^embryo minute, in deshy albumen (fig. 294). 

By Bentham and Hooker the plants of this order 
are now placed, according to the arrangement of Baker, 
in the liiliacete, and constitute the tribe ColchicecB of 
that order. (See Ztliacece.y 
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Diagnosis, — Herbs. Flowers regular, perfect or 
rarely unisexual. Perianth inferior, 6-partite or 6- 
leaved. Stamens 6; anthers extrorse. Ovary su- 
perior; style 3-partitG. Fruit a septicidal capsule, 


Fig. 291. Pig. 292. 



Fig. 291. The perianth out open, showing the stamens of the 
Meadow Saffron (CoUhicum attranmaZp) with their anthers turned 

towards the floral envelopes, and hence termed extrorse. Fig* 

292. Capsule of the same, showing septicidal dohiscenoe. 

Fig. 203. T^nsverse section of the capsule. ^/'ip.294. Vertical 

section of the seed. ^ 

« ^ 

3 -celled, 3-yalved, membranous. Seeds numerous, 
albuminous. Elustrative Genera : — Colchicum, Linn. \ 
Todeldia, Hudson. 

% 

• 3. Diclines. 

AnoiDACEi!:, the Arum Order. — C h a ra c t e r. — Herbs 
or shrubs with commonly an acrid juice, and subter- 
ranean tubers, corms (^fig* 295, 5), or rhizomes. Leaves 
sheathing {jig, 295, 1), usually net-veined, simple or 
rarely compound. Fibers unisexual {fig, 297) or bi- 
sexual, arranged on a spadix {fige^ 296 and 297) wilihin a 
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spathe ( fig. 296), or the spathe is absent. Perianth none 
{fig. 297), or composed of scales which are inferior. Male 



Fid. 995. A plant of tho <'uckoo-pi»t {Arum maculatum) in fniit. 

5. Corm. if. Leaf. «. The remaluB of the spathe, e, Fruit. 

Fig. 296. Bnadix of Cuckoo-pint (Arum maeulettum) enclosed in 
a spathe, a^rtion of which hi^ been removed to show the 

flowers within It. Fig. 297. The 8[)adix of the safi^^with the 

Bpathe removed ; the flowers are all naked and unisexual, a 
number of piKtillate flowers bdng below, above which are some 
^ rudimentary ovaries, then a number of sessile anthers, and above 

these are some staminodes or abortive stamens. 


fiower :<^Stamens few or numerous; anthers extrorse, 
sessile (fig, 298), or upon yeiy Aott filaments. Fmaie 
fiower :^Ovary (fig. 299) 1- or more celled. Fruit 
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succulent {Jig. 295, c). Seeds pulpy, with abundant 
mealy, fleshy, or horny lalbumen { jig. 300) or rarely 
exalbuminous ; embryo various. 

Diagnosis . — Flowers on a spadix, and with or with- 
out a true spathe. Flowers naked, unisexual and 
monoecious, or perfect, and then frequently with a scaly 
inferior perianth. Anthers extrorse. Fruit succulent. 

Division of the Order and Illustrative Genera : — The 
order may be divided into two sub-orders as follows : — 
Sub-order 1, Aroidece or Aracece . — Flowers unisexual, 
monoecious. Spadix surrounded by a spathe. Perianth 
none. Illustrative Genus : — ^Arum, Linn. 

Fig. 298. Fig. 299. 

Fig. 298. Stamen of the Cuokoo-pint {Arum maeuiatum), consiist- 
ing simply of m antlior whicli is sessile upon the thalamus, — 

Fig. 298. Vertical section ol the pistil of the same. Fig. 3(H>. 

Vertical section of the seed. 

Sub-order 2. Acorece or Orontieas . — Flowers perfect. 
Spadix surrounded by a spathe or naked. Perianth 
absent, or more generally present, and then ^aly. 
Illustratide Genus : — Acorus, Linn. 

This order was divided by Lindley into two separate 
orders — the Araceffi and Acoracero, on account of the 
perfect flowers of the latter. In accord^ce, however, 
with the mere general views of botanists, we make but 
one order, and place the two orders of Lindley as sub- 
orders. It should be noticed, however, that in adopt- 
ing this arrangement, the sub-order Aracece is alone 
illustrative of the Diclines in our division of the Mono- 
cotyledones. 


Fig. 300. 
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Sub-class II. Glumacecs or Glumiferce. 

Cyperace^, the Sedge Order. — Character. — Grass- 
like (Jig, 301) or Rush-like usually ^rennial herbs, 
Stems solid, without joints or partitions, frequently 
angular ( f g, 302). Leaves without ligules, and with 
entire or undivided sheaths round the stem (Jig< 302). 
Flowers spiked, imbricate, perfect (fig. 303) or uni- 
sexual (Jigs, 304 and 305), each arising from the axil 


Ftg. 301. 


Fig. 302. 




fig. 301. Creeping stem of the Sand Oarez {Carex 
armaria), 1, Terminal bud by which the stem 
liontinucs to dongate. S, 3, 4. Shoots produced from*, 

axillary buds. Fig. 302. A portion of the angular 

stem of a species of Carex^ with a closed sheath. 


of 1 (Jigs, 304, gj and 305) — 3 bracts or glumes, (The 
lowermost glvmes are frequently empty y that is, without 
flowers in their axils,) Perianth absent, or ^existing in 
the female flowers in the form of a tube (perigynium) 
(fig. 305, u), or as hypogynous scales or bristles (Jig. 
303, b)i Stamens hypogynous (Jig. 803), 1 — 12, com- 
monly 3 (Jigs. 803 and 804); anthers 2-celled, innate (Jigs. 
803 and 304), Ovary 1 -celled, superior (Jiq. 303, o), 
with 1 erect anatropous ovule. Fruit indAiscent, 1- 
seeded (Jig, 306). Seed with fleshy or mealy albumen 
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{fig. 306, alb ) ; emhryq lenticular {figs. 306, and 
307), enclosed in the base of the albumen. 

Fig. 303, 


Fig. 304. Fig. 305. 



Fig. 803. Perfect or bisexual flower of a species of 01ub*rush 
{Scirpui\ the glume haring been removed/ b. Hyi>ogyiion8 setie 
or bristles forming a kind of jicriantb. $t. liypogyuouH stamens 
with 2-celled innate anthers, o. Ovary, s. Style. »Hg. 8tigma.s. 

/’fg. 304. Stnminateflowerof aapedesof Vnrex. st. Stamens, 

with long filaments and pendulous innate anthers, tj. Glume. 
Fig. 305. I'istillate flower of a species of Carex^ consist- 
ing of a glume at tiie base, and a pistil surrounded by an urn- 
shaped tube (perigyHium)j u. Style, terminated ‘b> three 
stigmas. 


Fig. 306. 



Fig. 30C. Vmrtioal sec- 
tion of the fruit of a 
species of Carex. s. 
Pericarj). Integu- 
ments of the seed. 
alb. Albumen, pi. 

Embryo. Fig. 307. 

Embryo of a species 
of Varex removed 
from the albumen. 
a. Lateral swelling, 
r. Radiole. c. Coty- 
ledon. /. Slit corre- 
sponding to the plu- 
mule. 


Fig. 307» 



Diagnosis. — Grass-like or Rush-like herbs with solid 
and usually angular stems. Leaves without ligules 
and with closed sheaths. Stamens few, hypogynous ; 
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anthers innate, 2-celled. Ovary superior, 1-celled; 
ovule solitary, anatropous. Fruit indebiscent, 1-celled, 
] -seeded. Embryo enclosed in the base of albumen. 
Illustrative Genera : — Carex, Linn , ; Scirpus, Linvi . ; 
Cyperus, Linn, 

GRAMiNACEiE, the Grass Order. — Character. — 
HerbSj shrubs^ or arborescent plants^ with round, com- 


FiG. 308. 



IG. 310. 



Fig. 309. 



Fig. 808, Tranarerse section of the stem 
of the common Beod {PhragmUei com- 
munis). a. Cavity closed at the bottom 
by a partition. 6. Annular soar in> 
dicating the point (^node) where tlie 
leaf was attached. ^’igytl09. A por- 

tion of the stem of the CatHs-tail Grass 
iPhleum pratcnse), bearing a leaf witli 

paralld veins, and a split sheath. 

Fig, 310. Stem of a Grass with a lhaf 
attached. I, Blade, g. Split ^eath. 
lig, Ligvde. 


monly hollow 308, a), jointed stems. Leaves 
alternate, with parallel veins 309), and split 

Bheathfl (JlffS. SIO,^, and 309), and with a ligule at the 
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base of the lamina {fig. 310, lig). Flowers perfect or 
unisexual, arranged in ^iked (fig. 311), panicled {fig. 
3 1 2), or racemose locusta 0 ; or solitary. No true perianth., 
its place being supplied by imbricated bracts, of 'which 
there are commonly 2, called glumes^ or rarefy 1 ; these 
glumes are placed at the base of the solitary flower, or at 
Fig. 311. Fig. 312. 



consisting of numerous Besslle spikelets arranged on a common 

axis (rachiti). Fig. 313. Branched or panicled inflorescence of 

the Oat (Atwna mtiva), 

the^base of each locusta {Jigs. 813, gl, gl^ and 314, 
glj gl, and 315, ge, gi). Occasionally the glumes are 
absent. Each dower is also usually furnished with two 
other alternate bracts {palece) {figs. 315, pa, pi^ and 
316 and 317) (or sometimes the inner palea, pt, is 
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wanting), the outer palea is frequently known as the 
flowering glmne ; and 2 or 8 hypogynous scales (lodiculce, 
squamulce, or glumellulee) {Jigs. 814, p, p, 318, p, and 
820, sp), representing a perianth; these scales also 
are occasionally absent. Stamens hypogynous, 1 — 6, 
usually 3 {figs. 316-318); filaments capillary {figs. 
816 and 819); anthers versatile {figs. 316, 319, and 
820). Ovary superior {figs. 318, o, and 320), 1-celled, 
with a solitary ascending ovule ; stigmas feathery {figs.. 
318, 5, s, and .820) or hairy. Fruit a carjopsis {figs. 

Fig. .813. 



/''iff. 313. Locurta or spikclet of the Oat (Awna taiiva). gl. gl. 
Outlies. p$ipi, FalfCB or Pales, a. Awn arising frqpa the dor- 
sam of the outer pale, or flowering glume, ps. fs. An abortive 
flower. 

321 and 322). Seed with mealy albumen {fig. 322, a) ; 
embryo lenticu^ {fig. 323), lying on one side at the 
base of the albumen {Jig. 822, c, g^ r). 

Diagnosis. — ^Leaves alternate, with split sheaths, and 
a ligule at the base of the lamina, Flowers gene^lly 
Arranged in spikelets or locuste, or rarely solitary. 
Flowers glumaceous ; paleas usualiy two in each flower. 
Stamens hypogynous, few, usually 3, with capillary fila- 
ments, and yersatile anthers. Ovary superior ; stigmas 
feathery or hairy. Fruit a caryopsis. Seed with mealy 



GRAMmACE£. 


121 


albumen, .witb the embrjo on one side at the base. 
Illustrative Oenera : — t’anicum, Linn , ; Anthoxan- 

Kio. 314. Fio. 316. 





Fig. 3U. Dftigram ol aspikelct of tlie Oat {Avena miva), (Prom 
Le Kaont.) gl^ gl. Two glumes, enclosing two perfect flowers, 
ami one, a, abortive. 6. Tlie outer palea or flowering glume. 

6, b. The inner palea, which seems to be formed of two united. 
p,p. Two sc^es {sqmnmloB or glumellules) ; the dotted curved 
lino on the right marks the jiosition of a thirdLabortlve scale. 

e. Stamens, v. Ovary. Fig. 316. A spikclet o^custa) of the 

Oat {A%ena saliva), ge. Outer glume< gi. Inner glume. 
pe. Outer iialea or flowering glume of the fertile flower. 
pi. Inner palea of the same. e. Stamens, o. Ovary, /a, and 

a. Abortive flowers. Fig. 316. One of the florets of a s|)ecies 

of Meadow Grass (Poa pratensis). Fig. 317. One of the florets 

of the Hard Fescue Grass (F^sluca duriuseula). Fig. 318. 

Fertile flower of the Oat, without the paim. p. Glumellules. 

f. Stamens, o. Ovaiy. s, s. Feathery stigmas. 

thum, Linn . ; Phleum, Linn . ; Agrostis, Linn.\ Dactylis, 
Linn . ; Bromus, Linn. 
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Fia. 320. 



Fiq. 319. A locusta of Wheat xa/toiAm) coniciBting of seyeral 

flowers, the stamens of which have very long capillary filaments, 
and versatile pendulous anthers. The anthers are bifurcated at 
each extremity, and resemble somewhat the letter x in form. 

Fig. 320. Pistil of Wheat surrounded by three stamens, and 

two lodiculm or squaniulae, tp. Two feather^' styles or stigmas 
arise from the top of the ovary. 


Fig. 321. 


Fig. 322. 


Fig. 323. 







Fig* 821. Carjopsis or fmlt of the Oat. Fig. 832. The same, cut 

vertically* o. Pericarp, f. Integuments of the seed. a. Albu- 
men. c. Ootyledon. g. Plumule, r. Badiole. Fig, 338. 

The emhtyo of the Oat. a. IMeral swelling, e. Cotyledon, 
r. Badiole. f. Slit oorrespouding to the plumule. 
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SUB-'KINGDOM II. 

CRYPTOGAMIA, AOOTYLEDONES, OR 
PLOWERLESS PLANTS. 

Class III. ACOTYLEDONES. 

Sub-class I, AcrogencB or Cormophyta, 

Filices, the Fern Order. — Character. — Herla 
with rhizomatoua sterna (Jig. 324) ; or arborescent plants 
with cylindrical stems, usually unbranched (Jig. 325), 
but sometimes forked (Jig, 326). Leaves^ or fronds as 
they are commonly called, arising irregularly from the 
rhizome (Jig. 324) or placed in tufts at the apex of the 
cylindricd stem or caudex (Jig. 325) ; ^most always 
circinate in vernation (Jigs. 324 and 325) ; simple (Jig. 
Z27^ a) or compound ( figs. 324 and 325). Fructifica- 
tion consisting of sporangia or capsules (Jigs. 328 and 
329), collected in heaps (sort), which are placed usually 
on the under sur&ce (Jigs. 328, sp, and 329, 9, s) or at 
the margins of the fronds (Jig. 327, or rarely on the 
upper surface, or occasionally arranged in a spiked 
manner on a simple or branched rachis (Jig. 380) ; the 
sort are either naked (Jig. 328) or covered by a mem- 
branous scale (indusiy^m) (Jig. 829), Sporangia stalked 
(Jig. 331, *a) or sessile (Jig. 327, 5), and either an- 
nulate (Jig. 331) or exannulate (Jig. 327, h). Spores 
enclosed in the sporangia (Jig. 331, s'). 

Division of the Order and IllustrativejSenera. — This 
order hae^been variously divided by &)tani8t8. The 
more common arrangement is into three sub-orders 
called Polypodies, Danaeese, and Ophioglosseee. Their 
characters are as follows : — 

Sub-order 1. Polypodiecs or Polypodiaceoe. — The Poly- 
pody Sub-order or Ferns proper. — ^Fronds circinate 
in vernation (figs. 324 and 825). Sporangia more 
or less annulate (Jig. 331, a), usually collected in 
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. Ftg. 326. 
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sori on the under surface {JigB. 328 and 329), or at 
the margins of the frbnds, or occasionally arranged 
in a spiked manner on a simple or branched rachis 
{Jig. 330). Illmtraiive Genera : — Polypodium, 
Linn. ; Aspidium, Swartz ; Osmunds, Linn. 

Sub-order 2. DanceefPy Danveacece^ or Marattiaceep . — 
The Dancea Sub-order. — Fronds circinate in verna- 
tion, and all fertile. Sporangia arising from, or im- 
Fig. 327. 



Fig. 326. Vertical eection of tlie forked stem of a Tree-fern. 

Fl^. 327. a. Barren and fertile fronds of tlic Common Addelis- 
toiigae (OphioffioMum mlgatum). h. Portion of the fertile frond 
of the same, ^th 2-val7ed, distinct, burst sporangia or capsules 
on its margins. Fig. 328. A portion of the frond of the com- 

mon Polypody {Polypodinm vidgam). shovtdng two sori springing 
from its veins on the under mirface. The sori are naked, and 
Gopsist of a number of sporangia or capsules, in which the 
spores or^ contained. * 

bedded in, the under surface or back of the fronds, 
more or less united, exannulate. Ilhistrative Genera : 
— Dansea, Smith*, Marattia, Smith. There are no 
British plants in this sub-order. 

Sub-order 3. Ophiogloesew or Ophiogloesacece . — ^The 
AdderVtongue Sub-order. — Fronds not circinate in 
vernation {fig, 327), barren or fertile {Jig. 827, a, h). 
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Sporangia arranged in a spike-like form on the 
margins of a contracted frond {fig, 327, b), distinct, 
2-vdved, exannulate. Illustrative Oenera: — Ophio- 
glossum, Linn. ; Botrychium, Swartz, 


Fig. 331. 



fHg. S29. Portion ol tlic under surface of a frond of the Male^fern 
' with two son, «, «, ooyered by an indnainm 

of involucre, Fig. 830. Portion of the frond of the Boyal or 

Flowering-fern (Omunda r#'f?aZi«),witli its sporangia or capsules, 

arranged in a spiked manner on a branched raohis. Fig, 331. 

Sporangia or capsules of a Fern. «. Sporangium supported on 
a stalk, p, and surrounded by a ring or annulus, which is a con- 
tinuation of the stalk. One capsule is represented as burst on 
its side, and tho contained spores in the act of being scattered. 

kfuscT, the Moss Order.— Character. — Cellular 
plants {figs. 832-334), terrestrial or aquatic, with 
erect or creeping stems, and usually spirally imbricated 
leaves {figs. 832-335). Reproductive organs of two 
kinds, called ^ and archegonia, ^which are 

either placed on the same or on separate plants {figs. 
332 and 333) ; hence these plants are viancecious or 
dioecious. The antkeridium {fig, 336) is a more or less 
rounded, elliptic, or cylindrical sac, containing, when 
mature, a number of minute cells, c {zoothecoe), each of 
which endoses a spirally twii4ed filament {anther ozoid). 
The (Xfiskegoniufn is usually a fiadc-^shaped body {fig. 
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337), which after fertilisation develops an um-shaped 
sporangium {figs. 838-341), with a central columella 
{fig. 348) ; the space between which and the walls of 


Fig. 332. 


^ Fig. 333. 

f 


Fig. 334. 



Fig. 332. Female plant of 
the Kair<znoss {PolytrU 
ctium eommune\ with its 
leaves, stem, and fmoti> 

ficution. Fig. 333. The 

male plant of the same, 
with its stem and leaves, 
and terminated by Uie 
male or^^ans {antheridia). 

Fig. 334. The Hygro- 

metrlc Cord-moss {Fun- 
aria hggromdnm), f. 
PericluBtial leaves, p. 
Stalks or eaoh of 
wliioh Bupfports a sporan* 
glum, tt, covered by a 
calyptra, . 




the sporangium being occupied by spores, without any 
elaters among them. The sporangium or capsule is 
commonly placed on a stalk (seta) {figs, 33S, and 
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334, p\ or occasionally it is sessile {fig, 385), and at 
first is covered by a hood ( cal^ptrd) (figs, 334, c, and 
339, c), beneath which is a kind of lid (operculum) 
(figs, 340, o, and 341). The sporangium usually opens 
when ripe in a transverse manner from the separation 
of the operculum (figs, 340, o, and 341), or sometimes 
l:)y splitting vertically into four equal valves, which are 
connected at the summit by the persistent operculum 


FiO. 336. 



Fig. 337. 



Fig. 336. A portion of Andrcpa rupetirit, 
much magnlflcid. The stem is erect, with 
niixueious small imbrif^atod leaves, and a 
terminul sporangium, which is destitute 
of a seta. a. Sporangium after dehiscence, 
showing the lour equal valves of which it Is 
composed connected at the summit by the 
persistent operculum. Tlie valves are seen to have dehisced 

vertically. Fig. 386. Antheridium, a, of the Hair>moss iFoly- 

irichum comfnune)t containing a uumlwr of cells, c. in each of 
which there is a single antherozoid. p, Paraphym^ Grounding 

the antheridium. Fig. 837. Archegonium or pistillidiuin of a 

moss surrounded by paraphym. 


(fig, 335, a)^ or rarely it dehisces irregi3,]arly. At 
the dehiscence of the sporangium, its mouth (stoma) is 
seen to be either surrounded by a peristome, consisting 
of one (c^ploperistommis) or two rows (diploperistomou^ 
of teeth (JuIm 340, p) ; or the mouth is naked (gymno^ 
stomoua) (fig, 841). 

Division of the Order and Illustrative Oenera , — 
This order is commonly divided into four sub-orders, 
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the principal distinctive characters of which are as 

follows: — ^ , _ 

Sub-order 1. Sphagnacea or Sphagnem—Bog-momt. 


Fra. 339. 


Fra. 340. 



fig. m CMinodot, n>- 

closed in the calvptra. r. Seta or stalk. t>. Vaglnule. rivm 

Henfrey. /’*>/• 330. Sporan^nm of the Extinguish 

(jSw'o*W«rtO bricire deUK»m«. u. 

6tT SIm8i»rei>t cidyptra, «, and Bopportwl on 
Breath the colyptra is seen the lid or opercu^^m, o. 

340 Thegsporan^um, «, of 330, after dehiscence. The 

0>inK remoTod, tlio ^(omo.p. »>»y ** 

—nr. *41. WK/te truiuala, bUowIm the Kpmtlon <" 

oulnm'^ tram the eporangium. From Henlrey. 

S^glS: «, of the Hair-nioee (WrWlem corom««).^ 

?|JJSn3^um of£"m^ showing the central columella eut- 
rounded by free spores. 

-Sponuiginm globular, surrounded at ^ 
the wlyptoa; the columella does not reach W the 
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apex of the sporangium. Illustrative Genus : — 
iSphagniim, Dt'Z/., is the only genus. 

Sub-order 2. Andrceacem or Androseos, — Split-mosaes. 
— Sporangium splitting vertically into four valves, 
but remaining connected at the summit {^Jig, 335, a). 
Illustrative Genus : — Andraia, Ekr. 

Sub-oixler 3. Phascacece or Phascem, — The sporan- 
gium does not burst ; the spores escaping by the 
decay of the wall of tlie capsule. Illustrative Genus 
- Phascum, Linn, 

Sub-order 4. Brgacecn. — Urn-mosses, — Sporangium, 
which is generally borne upon a seta of considerable 
length, dehiscing transversely by the separation of 
the operculum {Jigs, 334, 340, and 341). Illustra- 
tive Genera : — F unaria, ITedgw,; Poly trichum, Linn, 

Sub-class II. Thallophyta or Thallogenw. 
Fungi, the Mushroom Order, — Diagnosis, Plants 
Fig. 344. Fig. 346. 



fig, 844. A «pecleiB of Motild (Muctir\ with branched mycelium 
\hgjpuA tissMe) below, from which two stalkifi are Hoet) to arise, 
eaofi of which i« terminated by a sac (^rangium or aseux), 
from whleh a Duml)er of minute bodies \sporex) are escaping. 

fig, S4A. Anotlier Mould( ^icillium glaucu,m\ with branched 

mjodlium (AgptuU and stalk bearing several rows of 

«ellg, which are the germinating spores (conidia), 

fermedof hyphal tissue (*Jfys. 344 and 345), produc- 
ing their fructification in the air ; growing in or upon 
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decaying organic matters (in which case they are called 
saprophytes), or on living organisms ( when they are 
termed and nourished through theirvogetative 
structure called the spawn or mycelium (fig, 344, 343, 
and 346, my). The Fungi, as here defined, are also desti- 
tute of green colouring matter and starch. Fructi/lca- 
lion various. (See the author’s ‘ Student’s Guide to 
Structural, Morphological, and Physiological Botany,* 
pp. 350-361.) 

Division oj the Order and Illustrative Genera : — For 


Fig\ l<>. 



Fig. Me. Vertical section of the ooinmon MushrcH^m {Agarii^it 
cainpfxtriB). my. Mycelium. «ot. fioumins of volva. sf. Stipe. 
an. Annulus, h. Hymenirm witii its gills or lamella.*, fa. p. Ttie 
fnleiis. ^ 

a notice of tlie groups into which the order has been 
divided, and their illustrative genera, reference may also 
be made to the author’s * Student’s Guide,’ as above. 

Lichenes,' the Lichen Order. — Character.-- 
Perennial plants, composed of hyphal tissue ( pgs. 
347 and 348) resembling that of Fungi, but its con- 
stituent cells are dry and 6rm, and enclose the cells, 
known as gonidia, gon, which contain chlorophyll, and 
are. now very commonly regarded as minute Algie, 
upon which the Fungus is parasitic. The whole is 
arranged so as to form a foliaceous {fig, 350), some- 
what woody, scaly, crustaceous, or leprous, thallus'; 
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living and fructifying in the, air, and growing on the 
bark of trees, or on old palings, walls, &c., or on 
stones, or on the exposed surface of rocks; usually 
epiphytic, but sometimes parasitic, and commonly pre- 
senting a dry, shrivelled, more or less lifeless appear^ 
ance. Reproduction either vegetative by means of 


Fig. 347. Fia. 348. 



Fig, 847. Bertion of the tlmllus of Cetraria itlmdica through an 
apotheciimi. as. Asol, three of which contain ascospores. par, 
ParapliyHes. gm. Gonlrtia encloaeil in liyphal ti»sae. After 

Berg aii4 Bolmildt. Fig. 348. Highly magnified fragment 

fromthewtllof aPixoTnogonlumof sp. Arti- 

culated Hterigmata or KporraatophoreB. s. Biiermana, gon. Go- 
nidia enclosed In hyphal tissue. After H«mtrey. 

’toi*edia\ or by true fructification^ consisting of, 1. 
apothecia^ which are pessile or stalked, and generally of a 
rounded (Jig. 850, ap) or linear form (fig, 849), and 
composed of asci or thecw (Jig, 847, as), enclosing 4, 8, 
or 16 spores ; 2. of speimogonia (figs. 860, sp, and 351, 
^p)f containing spennatia ( figs. 848, s, and.8M, s) ; and 
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3. of, verj rarely, pycnidia enclosing stylospores. (For :i 
detailed account of the frhctiiication of Lichens, see the 
author’s * Guide to Structural, Morphological, and Physio- 
logical Botany, ’pages 36 1-365). Illustratioe Genera : — 


Fto. 36], 

Fig. 349, Fig. 350! 



fig, 349. Tliallus of Op^graphx atra^ Hliowin^ linear apotheoia. 

which arc termed lirellln. Fig. 850. Portion of thethallus of 

Pamvlia parUtina^ wdtli young round a/tolhecta^ ap, and tper- 

mogmia. up. After Henfrey. Fig. 351. Vertical section of a 

apermognnium of Cladoma rangi/erina, gp. SperToatophores. 
08 . Qstlole or pore, from which the spcrmatia, arc escaping. 


Opegrapha, Pers . ; Verrucaria, Pers . ; Lecidea, Ach . ; 
Cladonia, Iloffin . ; Peltigera, Hoffm . ; Usnea, llofftn. 

Alga:, tiie Seaweed Order. — Diagnosis. — P^rea- 
chymaious plants^ growing in salt or fresh water, or 
in moist situations. The thallus is foliaceoiis and 
branched (fig. 352), or filamentous {figs. 353-355), 
or pulverulent. Many Algss are microscopic, and 
others are of large size, la colour the^ are usually 
greenish, rose-coloured, or brown. They are reproduced 
in various ways. (Sec the author’s ^ Student’s Guide to 
Structural, Morphological, and Physiological Botany,’ 
pages 368-375.) 

Division of the Order and Illustrative Genera : — 
This order is commonly divided into three sub-orders, 
which are frequently regarded as distinct natural 
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orders: these are known under the names of the Mela^ 
nosporece^ Melanospermeoi^ or Fucoidem\ Rhodosporew^ 
Fio 35*> Rhodospermece^ov Floridecs^ and 

Chlorosporecp, Chlorospermew^ot 
Confervoidecp, I’o these sub- 
orders may be added two others, 
called respectively DiatomacecR 
and Vohocineif^. Numerouaother 
arrangements of the Algse have 
been proposed of late years, but 
as these must be regarded as 
transitional, we have in this 
little work retained the above- 
named sub-carders from their 
being generally used in this 
country in works treating prac- 
tically of this order of plants. 
Their distinctive characters may 
be brieriy described as follows: — 
Sub-order 1. Melanosporece, Me- 
fanospeiinew, Fucoideee, or 
Broivn-colovred Algos, — Mul- 
ticellular AIgSB, growing in 
^alt water, forming a folia- 
ceoiis {fg, 3[>2) or fila- 
mentous thalluB, and of an 
olive-green or olive-brown colour, Illustrative 
Genera : — Sargasi^um, Rumph, ; Fucus, Linn, 
Sub-order 2. Rhodosporece^ Rhodospennece, Floridece^ 
or Rose-coloured Algos, — Marine multicellular Algae, 
with a foliaceous or branched filamentous^thallus, and 
of a reddish-purple, rose-coloured, or reddish-brown 
colour. Illustrative Genera : — Corallina, 7*mm , ; 
Chondrus, Grev, ; Porphyra, Agh, 

Sub-order 3. Chlorosporece, Ctdorospermew, Confer- 
votdem^ or Green- coloured Algce, — Unicellular or 
niultiodlular Algae (jfig, 354), growing in fresh or salt 
water, or in moist situations; usually of a bright green 
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' colour, or rarely red. Illustrative Gemra: — Conferva, 
Plin , ; Palmella, Agh,*\ Spirogyra, Link, 

Sub-order 4. Biatomacecs , — Brittle worts. — The follow- 
ing diagnosis is from Henfrey : — ‘ Microscopic unicel- 
lular plants, occurring isolated or in groups of definite 

Fig. 364. 

Fig. 363. 


Fig. 355- 


Pig. 363. Alaxnents from a Koatoe colony. After Tioerasen.- — 

Pig. 364. Two fllamenta of Spirogyra alK>ut to conjugate ; each 
cell is Been to contain chlorophyll arranged in spiral hands with 
grains of starch, oil globules, and a central nucleus, surrounded 
by protoplasmic threads which extend to the oelhwall. a, h, f. 

Lateral protrusion of the cell-walls of ailjomint' cells, Fig. 

365. A species of DiatoraHoeousAlga marinum) divided 

into parts by mfrismatic or JUaiparoua oell-divisioD. The parts 
are seen to be striated. 

form, usually surrounded by a gelatinous investment, 
the cells exhibiting more or less regular geometrical 
outlines and enclosed by a membrane, striated {fig. 
355) or granular, either simply tough and continu- 
ous {fig. 356), or impregnated wi& dlex and separ- 
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able into valves {Jig. 355). Reproduction by spores 
formed after conjugation of’ the cells {Jig. 356), by 
zoospores formed from the cell contents, and by 
division ’ {Jig. 355). The Diatomacese are again 


Fig. 36G. 



366. Two I>o»mi(!iaccoQR Algro (Doddium Ehrenbergit) after 
oonJugatioD, with a ratting or inocfitn? spore between them. (After 
Italfa.) 


divided into two sections; 1. DiatomeoB {Jig. 355). 
Natives of fresh or salt water, or of moist ground, 
of a brownish colour, valvular, and invented by a 
siliceous membrane. Illustrative Genera : — Diatoina, 
DC . ; Navicula, Bory. 2. Des* 
Fig. 367. midiece {Jig. 356), Found only 



in fresh water, of a green colour, 
continuous, containing starch, and 
not invested by a siliceous mem- 
brane. Illustrative Genera : — 
CloBterium,iVtY2;5c/i.; l^esmidium, 
A,g* 

Sub-order 5. Volvocinecs {fig. 357). 


/■if/. 367. ThelleToWng 
Volrox (Volvox tnoiM- 
titr). The outer surface 
is ciliated. 


— Henfrey diagnoses them as 
follows : — ‘ Microscopic bodies 
swimming in fresh water by the 


aid of cilia arranged in pairs 
^ upon the surface of a common semi-gelatinous cm- 
velope, the pairs of cilia each belonging to a green 
oorpuscle resembling the zoospore of a confervoid, 
imbedded in the periphery of the common envelc^. 
Reproduction by the development of each corpuscle 


into a new colony, the whole being set free by the 
solution of the paretit envelope, or by conversion 
of the corpuscles into encysted resting-spores like 
those of Confervoide.* lllvelrative Genera : — Volvox, 
Lam , ; Gonium, Lam. The members of this group 
are frequently regarded as Infusorial Animalcules, but 
in all their essential characters they closely resemble 
the Confervoidea ; indeed, they»aie more commonly 
placed in this Bub->order. 



BOOK II. 

DESCRIPTIVE BOTANY, 


DESCRimvE Botany is the art of describing plants in 
technical language, so that they may be readily re- 
cognised when met with by those to whom they were 
previously unknown. To describe a plant clearly 
and correctly necessjirily implies a knowledge of the 
names of the dilferent parts or organs of plants 
and of the various modifications which those organs 
present. Nothing, therefore, tends more to promote 
habits of observation in a student, and thus to induce 
a f)recise and practical knowledge of plants, than to 
cultivate the art of describing them ; and it is, there- 
fore, with a view of teaching students to describe 
correctly, and with precision and clearness, that the 
following brief instructions have been drawn up for 
their guidance. 


CHAPTER L 

DIRECTIONS FOR DESCRIBING PLANli 

Section 1. Means for observing Plants, and General 
^ Rules for their Examination. 

For the study of plants, so far as is required in De- 
scriptive Botany, all that is essentially necessary is a 
penknife or other sharp instrumkut, as a scalpel ; a few 
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common sewing? needles, which may be mounted in 
handles made of pieces of wood or of ordinary pen- 
holders; a pair of t-mall forceps; and an ordinary 
pocket lens, or a simjde microscope. II* an ordinary 
lens is used, this may bo made, when necessary, into 
a simple dissecting microscope, by mounting it in such 
a manner, that it may 1)6 made to slide on an upright 
rod fixed below to a suitable stage upon which the 
object to be examined is laid, so that an observer may 
have the use of both hands when employed in its dis- 
section, and care should be taken tliat the object is 
placed under the lens, and the light made to fall upon 
it. In examining minute objects a Coddington lens 
will also be found most useful, and may be mounted, 
when necessiiry, as in the case of the pocket lens just 
referred to, by suspending it by the loop with which 
it is provided to an upright rod, so that" it may be 
moved up and down. Suitable stands for thus mount- 
ing lenses may be obtained of any optician ; or a simple 
dissecting microscope may be at oncey obtained. 

Other ajipliances that may be found necessary can 
be afterwards added according to the requirements of 
the student ; and to those who can draw, a sketch- 
book and varioiis coloured pencils will be found most 
useful, and should then always be employed to illustrate 
any points of structure not directly observable upon a 
superficial .examination, such as dissections of certain 
parts of the flower, <fec. 

The student being furnished with the necessary 
appliances, should now provide himself with a specimen 
for examination. This should be carefully selected, 
and its characters closely observed and determined 
before they are written down — nothing should be 
glossed over. Another important circumstance also to 
be attended to in describing a plant, is to take the 
various parte in their proper order, as follows : — 
1. Koot. 2. Stem. 3. Leaves. 4. Inflorescence. 5. 
Flower. 6. Fruit. 7. Seed. The separate portiona 
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of each part again, and of each organ, should, in like 
manner, be referred to in their order of development 
or arrangement. Thus, as regards the flower — 1. 
Calyx ; 2. Corolla ; 3. Androecium ; and 4. Gyncecium. 
And as to the Androecium — 1. (-leneral characters of 
the stamens; 2. filament; and 3. anther; and then, 
as to the Gynoecium — 1. General characters of the 
carpels; 2. ovary and ovules; 3. style; 4. stigma. 
And in like manner with the other organs. 

Linnceus also insisted that in describing the parts 
and organs of a plant, these should be as clearly dis- 
tinguitfiable one from the other as they are distinct in 
the plant itself. Hence, he required that every part 
and organ o£ a plant should have a paragraph to itself ; 
and the student should, as a general rule, follow this 
instruction. 

The following rule as to punctuation is also given 
by Lindley : — * In punctuating descriptions, always 
observe to separate — 1. adjectives relating to the same 
noun by* commas ; 2. parts of the same organ by semi- 
colons ; 3. distinct organs by a period. Thus ; — 

‘ Leaves lanceolate, acuminate, villous ; petiole short, 
winged, glandular ; stipules rudimentary. Racemes 
terminal, nodding, many-flowered, secund.* 

It will also be noticed (hat in the above illustration 
italics are employed for the organs and special parts to 
he described ; and it is always important in .these cases 
to use some means of marking such parts, so that they 
are readily distinguishable. 

Section 2. Examination or Tnft Special OkoANS and 
Parts of Plants. 

' In order to examine roots, stems, leaves, inflores- 
cence, and their parrs, little or no preparation is, as a 
general rule, required, because the characters of these 
are readily observable, and may be noted without 
dissection, and even, in most cases, without a lens. 
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although the latter instrument is frequently useful, 
and in some instances indispensable, in the e^camina- 
tion of the surface of such parts, and occasionally in 
other cases. 

The following general directions may, however, be 
given for the examination of the different organs, &c. 
But as the terms employed in describing the various 
modifications to which they are liable are fully treated 
of in the author’s ‘ Manual of Botany ’ and his ‘ Stu- 
dent’s Guide to Structural, Morphological and Phy- 
siological Botany,’ and generally also in works on 
Structural Botany, they require no notice here. 

1. Root. — In examining what is supposed to bo a 
root, the first point necessary is clearly to ascertain its 
nature, for if the presence of scales or leaf-buds can be 
demonstrated, it is an underground stem, and not a root, 
properly so called. When proved to be 'a root, the 
following points should be described in succession — its 
form, length, size, direction, ramification, colouri sur- 
face, texture, &c. 

2. Stem. — The kind of stem should be first noticed, 
and properly de«ignated as caulis, culm, rhizome, tuber, 
<&c., and then further described as to its characters in 
the same order and in like manner as with the root. 

3. Leaves. — The posirhm of these on the stem, as 
radical, cauline, &c., should be first noted ; then in suc- 
cession their arrangement, insertion, whether stipulate 
or exstipumte, direction, <&c. The parts of the leaf should 
then be described. Thus, first the lamina in re- 
ference to its texture, colour, surface, venation, com- 
position, tnargins, incision, general oufline, form, and 
apex. The divisions of a simple leaf, and the leafiets of 
a compound leaf^ should also be described in the same 
manner as the lamina itself ; and in treating of com- 
pound leaves, it should be noted whether they are 
pinnate, ternate, bi pinnate, &c. 

The petiole should be noted as to its form, surface, 
length, &c ; and the stipules^ being liable to similar 
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modificationa as regards margins, incision, outline, apex, 
&c., as the lamina, should be described in a similar 
manner when necessary, and the special kinds of sti- 
pules, as adnate, caulinary, or free, &c., should also he 
noted. In the case of leaf-buds, as also wu’th Rower- 
buds, it should be noticed whether they are 'axillary or 
otherwise, and described accordingly, and their mode 
of vernation or aestivation should be specially referred 
to. For this latter purpose, both in the case of leaf- 
buds and of flower-buds, vertical and horizontal sections 
will be necessary in order to determine the relation of 
the component organs to one another. 

4. Infloj?esckncr. — Under this head we should 
notice whether bract.fi are present or absent, and then, 
when present, describe them in detail as with ordinary 
leaves, and tlie special varieties as involucre, spathe, 
&c., should be particularly noted. The peduncle should 
be described as to its Ibrm, direction, branching, sur- 
flice, <&c., and special kinds should be particularised. 
Then the nature of the inflorescence, whether indefinite 
or definite, and the particular kinds, as spike, raceme, 
umbel, &c., should receive marked attention. The 
position, direction, and number of flowers, also 
require to be noticed. 

5. Flower. — In examining the characters of 
flowers, great care should be taken in handling them 
so as hot to crush or in any way injure the arrange- 
ment and relative position of their component parts. 
When the flowers are large they may be readily pulled 
to pieces, and most of their parts examined by means 
of the fingers, h scalpel or sharp penknife, aild a needle 
mounted in a penholder. Great assistance will also be 
obtained by making perpendicular sections through the 
centre of entire flowers, and in order to avoid crushing 
or in other ways injuring the parts of the flower and 
their normal relations to one another, such sections 
should always be made from below upwards. Horizontal 
sections will also be frequently found very instructive, 
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especially as regards the central portions of the flower; 
and so far as flower-buds are concerned, as already 
noticed, they are indispensable. 

When the flowers are of small size, and in all cases 
when examining the minute characters of ovules and 
seeds, an ordinary lens, mounted as already described, 
or a simple microscope, will be necessary. The parts of 
the flower, &c., can then be readily dissected on the 
stage below by a proper scalpel and needles, &c., and 
their characters noted. 

In examining llowers, the Calyx should be first 
noticed in relerence to its ‘relative position regards 
the ovary and other parts of the flowers, union or 
otherwise of its sepals, their number, shape, I'orm, 
direction* colour, appendages, duration, &c. 

The CoKOLLA should be treated as the calyx both 
as a collective organ and as regards its* constituent 
petals. 

The Andr(ECIum should now be studied in relation 
to the insertion', number, separation or union, and rela- 
tive length of its stamens generally ; and then the in- 
dividual stamens should he referred to as regards their 
filaments and anthers. Thus, as to the ^/ilament^ its 
form, length, colour, surface, direction, &c., should be 
noted ; and then the anther^ as to its attachment to the 
filament, and any appendages that may be present ; its 
form, colour, mode of dehiscence, &c. The numt)er of 
cells in the anther should also be carefully observed, 
and any peculiarities likewise of the pollen or pollen 
grains, that can be noticed without the aid of a com- 
pound mi^oBcope, such as their separdlion or union, 
colour, &c. 

Should a disk be present it must then be particu- 
larised, and attention should be especially directed to 
its insertion and general character. 

Lastly, as regards the flower, the Gyncecium will 
come under examination generally as follows — the 
number, union or separation, relative position to sue- 
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rounding whorls, &c., of the constituent carpel or car- 
pels ; and then the individual carpels should be referred 
to as regards the ovary, style, and stigma. Thus as 
regards the ovary^ its ibrm, surface, number of cells, 
mode of placentation, &c . ; and then the styles and 
stigmas must bo observed. Thus the number, position, 
form, colour, surface, &c., of these parts should be noted 
in due order. The number, position, mode of attachment, 
and relatioi^ of the parts to one another, of the ovules, 
must now be examined with great care, and in refer- 
ence to many of these parts, as already mentioned, care- 
lul dissection and the aid of a lens will be necessary. 

The thalamus may be either examined here or pre- 
viously with the peduncle, and in doing so attention 
should be directed to its form, and any prolongations, 
such as carpophore, &c., must be especially noted. 

6. Fuuit. — T he general characters of the fruit 
should be described in the same manner as the gynce- 
cium ; but special attention should also be paid to its 
nature, mode of dehiscence, texture, and kind. 

7. Seed . — Seeds must be examined in the same 
manner as ovules^ as regards their number, mode of 
attachment, and position ; and in a special manner 
in reference to their form, colour, surface, texture, 
appendages, and other marked characters furnished 
by the integuments ; and afterwards the variations of 
the nucleus. Thus whether exalbuminous ,or albumi- 
nous, and in the latter case the kind and (Quantity of 
the albumen ; and, lastly, the characters of the embryo 
should be as carefully ascertained as is ]^ssible, in 
reference to the number, form, size, and nature of its 
cotyledons, and their relation to each other and to the 
other parts of the embryo, and also the relation gene- 
rally of the embryo to the other parts of the seed, and 
to the fruit. 

Seeds with hard integuments or when dried should 
previous to their internal examinaticn be soaked in 
warm water, for varying ^periods, but commonly for 
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some hours, until their parts can readily be removed by 
dissection, and their relations to one another, &c. ob- 
served. In the case of small seeds, and those with smooth 
and slippery surfaces, they should be previously fixed in 
varnish or gum, so that they may readily be sliced, &c. 

Section 3. Of the Characters of Plants. 

Characters. — When a plant is described according 
to the rules laid down in the preceding section, it com- 
prises all the characters of that plant, for by the term 
character we mean a list of all the points by which any 
particular variety^ speciesj^sub-geniisy genus, suh-tribe, 
tribe, sub-order, order, sub-class, class, or sub-kingdom 
of plants, is distinguished from another. We have also 
two kinds of characters, which are called respectively 
essential and iwJturaL By an essential character, we 
understand an enumeration of those points only by 
which any division of plants may be distinguished 
from others of the same nature ; such may be called 
diagnostic characters. A natural character, on the 
other band, is a complete description of a given species, 
genus, order, class, &c., including an account of every 
organ from the root upwards, through the stem, leaves, 
Dowers, fruit, and seed. Such characters are neces- 
sarily of great length, and are not required for general 
diagnosis, although of great value when a complete 
history of a plant or group is required. TDose 
characters, a^ain, which reft-r to a species, are called 
specific, and fcre taken generally from all the organs of 
the plant, and relate chiefly to^ their form, shape, sur- 
face, division, colour, dimension, duration^ &c., or, in 
other words, to charactei’s of a superficial nature, and 
.without reference to their internal structure. The 
characters of a genus are called generic, and are taken 
from the organs of reproduction. The characters of an 
order are termed ordinal, and are derived from the 
general structure of the plants in such groups, more 
especially of the organs of reproduction ; while the 
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characters of a class, as already mentioDed, are derived 
from certain important structural peculiarities which 
the plants of such divisions exhibit. The essential 
character of a genus, when indicated in Latin, is put 
in the nominative case, while that of a species is placed 
in the ablative. 

Abbreviations and Symbols. — It is usual in botanical 
works, when describing plants, to use certain abbrevia* 
tions and symbols. A few of the more important need 
alone be mentioned here. 

Abbreviations. — The names of authors, when of more 
than one syllable, are commonly abbreviated by writing 
the first letter or syllable, <&c., as follows : — 

L. or Linn, means Linnaeus ; Juss. is the abbrevia- 
tion for Jussieu; DC. or De Cand. for De Candolle; 
J5r. for Brown ; Lindl. for Lindley ; Rich, for Richard ; 
Willd. for Willdenow ; Hook, for Hooker ; With, for 
Withering ; Endl. for ISndlicher ; Bab. for Babington ; 
Berk, for Berkley, &c,, &c. 

Xt is common to put such abridged names after that 
of the genus or species which has been described by 
them respectively. Thus EHocaulon^ L. indicates that 
the genus Eriocaulon was first described by Linnaeus ; 
Miltonia, Lindl. is the genus Miltonia as defined by 
Lindley ; Nvphar pumila^ DC. is the species of Nuphar 
defined by De Candolle, <&c., &c. 

Other abbreviations in common use are : Rad. for 
root; Caul, for stem; Fl. for flower; Cai. for calyx; 
Cor. for corolla ; Fer. for perianth ; Fr. fo4 fruit ; Nat. 
Ord. for natural order; Gen. for genus; So. or Spec. 
for species ; Var. for variety ; for ha&tat ; Hei'b. 
for herbarium, &c. Again, — 

V. v« c. ( Vidi vivam cultam) indicates that the author 
« has seen a living cultivated plant as described by him. 
y. V. 8. (Vidi vivam spontaneam) indicates that the 
author has seen a living wild plant, 
y . s, G. ( Vidi siccam cultam) indicates that a dried speci- 
men of the cultivated plant has been examined. 
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V. B. B. {Vidi siccam apontaneani) indicates that a dried 
specimen of the wild plant has been examined. 
Symbols , — The more important symbols are as fol- 
lows:— 

® ? 0> ©, or A, signifies an annual plant. 

® ® > ©, or B, means a biennial plant, 

A , or P, signifies a perennial. 
h or Sh. means a shrub. 

T signifies a tree. 

( twining to the right ; ) twining to the left, 

i a staminate flower. 

$ a pistillate flower. 

S an hermaphrodite flower. 

1 - $ a monoecious plant* 

2 : $ a dioecious species. 

9 i $ a polygamous species. 

O = signifies that the cotyledons are accuinbent, and 
the radicle lateral. 

O II Cotyledons incumbent, radicle dorsal. 

O % Cotyledons conduplicate, radicle' dorsal. 

O I II Cotyledons twice folded, radicle dorsal. 

O 11 11 II Cotyledons three times folded, radicle dorsal. 

? The note of interrogation is used to indicate doubt or 
uncertainty as to the genus, species, locality, &c. 

! The note of exclamation indicates certainty in the above 
particulars. ^ 

* The asterisk indicates that a good description is to be 
found at ^e reference to which it is appended. 


CHAPTER II. 

EXAMPLES OF DESCRIPTIONS OF PLANTS. 

The examples of described plants given in this chapter 
have been selected from some of the more important 
natural orders, of which the characters have been given 

l2 
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in the First Book of this volume — namely, that which 
relates to the Classification of Plants ; and they will 
thus form not only general illustrations of the mode 
of describing plants, but also of the natural orders to 
which they belong, and of the divisions of plants. The 
descriptions are founded in nearly all cases upon those 
given in Bentley and Trimen’s ‘ Medicinal Plants,’ which 
were drawn up by Dr. Trimen, and a reference is always 
made to a figure to be found in that work. These 
descriptions have, however, been necessarily modified 
and shortened by the author of the present little work 
so as to adapt them to the special objects he had in 
view. The plants are all common in a wild or cultivated 
state in Britain, and may therefore be readily obtained 
for examination. They are, moreover, in most cases, 
important medicinal plants, and should be well known, 
at least by medical and pharmaceutical students. It 
is recommended that each specimen should at first 
be carefully examined and described by tke student, 
as &r as possible, in accordance ivith the rules laid 
down in the preceding chapter, and then the descrip- 
tion thus made should be compared with that which is 
printed, and any important omission or error noted, and 
the specimen afterwards carefully re-examined in refer- 
ence to such details. In this way the student will soon 
acquire a practical knowledge of the various organs and 
parts^of plants, and be able to describe their more im- 
portant characters clearly and correctly. Hp will also, 
after a time, find, as shown by the example^given, that 
while following in all essentials the rules laip down for 
his guidance, ^t is in some cases advisable, ia the treat- 
ment of details and in their order of arrangement, to 
deviate in some degree from their rigid observance, ‘ 

> Blank fonns for use in describing plants have been drawn 
up by Mr. E. M. Holmes, and will be found very convenient. , 
They axe published by Christy k Oo., London. 



ACONITUM NAPELLUS. 


149 


Aconitum Napellus, Linn. Monkshood. 

(Bentley and Trimen’s Medicinal Plants, vol. i., plate 6.) 
Class I. Dicottledokes. Division 1. Angiospermia. 

Sub-class 1. Thalamifiorm. Nat. Ord. Ranunculaceee. 

Root conical, some inches in length, tai)ering below 
to a fine point and giving off numerous slender branches 
in its course downwards, fleshy, dark brown or nearly 
black, smopth, and having at its upper part (one or 
more) short thick lateral ^shoots, each of which gives 
off at the end a new pale-coloured conical root or tuber, 
which is terminated above by a bud. 

Stem erect, herbaceous, 2-4 feet high, unbranched, 
smooth below, slightly hairy above, green, bearing 
leaves below, and terminating above in the' peduncle. 

Leaves alternate, exstipulate, on long petioles, which 
are dilated at the base, the upper ones sometimes sessile, 
spreading, palmatisected ; segments 3 or 5, wedge- 
shaped, and deeply and irr^ularly divided into oblong 
or acute, narrow lobes, dark green, smooth, and shining 
above, paler beneath, and slightly hairy. 

Inflorescence indefinite, forming an erect, terminal 
raceme, flowers large and somewhat loosely arranged ; 
pedicels erect, downy, in the axils of short lancj^eolate 
bracts, and with two smaller bracts (hracteoles') close 
to each flo jrer. • 

Calyx jinferior: sepals 5, petaloid, very unequal 
in size, d«iduous, imbricate^ dark bluish-purple ; the 
upper or posterior one large, helmet-sliaped, laterally 
compressed, pointed, and marked longitudinally with 
nearly parallel veins; the two lateral ones broadly 
ovate, blunt, hairy within, the two lower oblong or 
lanceolate, unequal. 

Corolla with 2-8 petals; petals unequal in size, 
the two posterior enclosed in the hood of the posterior 
sepal, arched and of very peculiar form, consisting of a 
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long curved stalk, supporting at the end a small indexed 
tongue-like portion, which is prolonged backwards into 
a rounded hollow knob, the remaining ones usually 
some (or all) aboi*tive, very small, subulate, very similar 
to the dlaments. 

Andro^cium consisting of numerous hypogynous 
stamens ; filaments rather long, dilated below, dightly 
hairy, the outer ones drooping ; anthers adnate, small, 
roundish, 2<x3elled, dehiscing longitudinally, dull green. 

Gynoi^ium compound, apocarpous ; carpels 3, 
shorter than the stamens, and somewhat divergent; 
ovaries superior, oblong, smooth, with numerous 
anatropous ovules in two rows; styles tapering; stigmas 
faintly bilobed. 

Fruit of 3 follicles; follicles erect, dry, papery, 
veined, scarcely an inch long, compressed-cylindrical, 
beaked by the recurved styles, dehiscing at the ventral 
suture. 

Seeds numerous, angular, irregularly pyramidal, 
brown ; testa thick, and marked with irregular pro- 
minences and excavations; embryo very small at the 
base of abundant albumen. 

Papaver Rhgeas, Linn. Red Poppy. Com Poppy. 

(Bentley and Trimen’s Medicmal PlanbSy vol. i., plate 19.) 
Class^l. Dicotyledones. Division 1. Angiosperbiia. 

Sub-clliss 1* Thalamiflorce. Nat, Ord, PamveracesEs. 

Root tapering, aomeiiyhat branched. | 

Stem erect, herbaceous, l-*3 feet high, branched, 
round, green, rough with stiif spreading hairs or bristles. 

Leaves exatipulate ; radical leaves stalked, obovate- 
^ lanceolate, pinnatisected, with lanceolate distant seg- 
ments irregularly incised into ascending lobes tipped 
with bristles ; stem leaves alternate, sessile or amplexi- 
catd, triangular, pinnatisected with narrow irregularly 
incised lol^ bright green, hairy on both sides. 
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Flowers large, solitary at the ends of the stem and 
branches, on long peduncles, hispid with spreading or 
adpressed stiff hairs, ebracteated ; fiower^huds drooping. 

Calyx inferior; sepals 2, which are deciduous, 
being pushed over the top of the flower as it expands, 
pale green, with spreading bristly hairs. 

Corolla, of four distinct petals; petals large, 
thin, deep scarlet or red, and offen with a dark purple 
or almost black spot at the base, crumpled in estiva- 
tiotJ ; the two outer much wider than long, depressed ; 
the two inper about as broad as long, concave, erect ; 
all caducous. 

Akdkoscium of numerous hypogynous stamens; 
filaments filiform, blackish-purple; anthers innate, 2- 
celled, dehiscing longitudinally, small, violet. 

Gynobgium compound, syncarpous, of from about 
10-14 carpels; ovary superior, roundish-obovoid, 1- 
celled, with 10 or more parietal placentas, which reach 
nearly to the centre; ovules numerous, anatropous; 
stigmas from about 10-14, sessile on and radiating 
from the centre of the summit of the ovary. 

Fruit a capsule, 1-celled, shortly stalked, roundish- 
obovoid, smooth, pale brown, surmounted at the fiattish 
top by the radiating stigmas which project and form 
a crenated margin, dehiscing by pores beneath the 
stigmas. 

Seeds very numerous, small, attached all o^er the 
pmetal placentas, reniform ; testa reticulateil; embryo 
minute, al the base of abundant fleshy-oily albumen. 

I • • 

Brassica nigra, Koch, Black Mustard. 

(Bentley and Trimen’s Medicinal PlaiUs, vol. i., plate 22.) 
Class I. Dicotyledones. Division I. Angiospermia. 

Sub-class L Thalamiflorce, Nat, Ord, Gruciferee. 

Boot small, irregularly branched. 

Stem 2-4 feet high, herbaceous, stiff, with spreading 
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branches, dark green, more or less hispid below, usually 
glabrous above. 

Leaves alternate, stalked, exstipulate, dark green ; 
lowest leaves lyrate, slightly hispid, with a large 
terminal lobe, intermediate ones irregularly pinnatifid, 
upper ones lanceolate, margins (except of the uppermost 
ones) faintly serrate. 

Infloeescence indefinite, corymbose at first, but 
ultimately racemose, ebracteated. 

Flowers small ; pedicels shorter than the calyx, 
stout, erect or nearly so. 

Caltx of 4 distinct sepals, inferior, deciduous; 
sepals narrowly oblong, pale green ; spreading almost 
horizontally. 

CJOROLLA of 4 distinct petals, alternating with the 
sepals, deciduous ; petals arranged in a cruciate manner, 
each with a narrow claw and roundish or somewhat 
obovate blade, bright yellow, spreading. 

Andrcecium of 6 hypogynous stamens; stamens 
tetradynamous ; the two with short filaments lateral, 
with a small gland placed above the base of each, the 
lour with longer filaments placed in pairs antero* 
posteriorly, with a large gland at the base of each pair ; 
anthers versatile, 2-celled, dehiscing longitudinally. 

Gykcecicm compound, being formed of 2 united 
carpels ; ovary superior, oblong-ovoid, tapering upwards 
into d very short style-like process, glabrous, 1 -celled, 
with twp parietal placentas; ovules sever^, stalked, 
campylotropous ; stigma bilobed. | 

Fruit a siliqua, aboi^t | inch long, obIbng-Unear, 
adpressed, sofiiewhat quadrangular, glabrtms, tipped 
with a short tapering beak, 2-celled, dehiscing by 2 
valves separating from below upwards, and each keded 
hy a single dorsd vein. 

Seeds stalked, 3-7 in each cell, arranged in a single 
row, but none in the beak, very small, roundish-oval ; 
testa dark brownish-red, minutely pitted ; embryo large, 
co^/sdonaoonduplicate; esalbuminous. 
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Alth-ea officinalis, Linn. Marsh Mallow. 

(Bentley and Trimen’s Mediei/nal PlanU, vol. i., plate 36.) 
Class I. Digottledones. Division I. Angiosfermia. 

Sub-class 1. Thalamijlorce. NaU Ord. Malvacem. 

Boot tapering downwards, large, thick, yellowish- 
white, tough, fleshy, a foot or more in length. 

Stems several, herbaceous, erect, stiff, 2-4 feet high, 
unbranched or nearly so, cylindrical, and covered with 
a very dense velvety pubescence of stellate hairs. 

Leaves alternate, stipulate, stalked ; the lower ones 
roundish-ovate, the upper triangular-oval or some- 
what 3-.5-lobed, irregularly cut, acute, coarsely serrate, 
somewhat plaited, velvety on both sides with short close 
hairs, pale greyish-green ; stipules caulinary, narrowly 
triangular, caducoua 

Flowers in small axillary cymose clusters, which 
are rfiorter than the leaves, or rarely solitary; each 
flower shortly stalked and surrounded by an involucre 
or epicalyx, with from 7-10 subulate-triangular erect 
segments. 

Caltx inferior, gamosepalous, divided into 5 
narrowly triangular acute segments, densely pubescent, 
persistent ; valvate in {estivation. 

Corolla composed of 5 obcordate wedge-sjjaped 
petals united by their narrow bases and adherent to 
the tube fomed by the coherent filaments, pale purpliidi- 
rose colourld ; twisted in mstivation. 

ANpRCEfiUM composed of pumerous stomens, which 
are united oelow by their filaments into a column or 
hollow tube, which is attached at its base to the corolla; 
anthers drooping, reniform, 1-celled, dark purple, de- 
hiscing transversely. 

Gyncecium compound, and composed of several 
carpels which are closely arranged so as to form by 
their ovaries, which are superior, a roundi^ flattened 
•whorl, which is covered by the base of the combined 
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petals and staminal tube ; ovules solitary in each ovary 
or cell, amphitropous ; styles united below into a 
cylinder, which passes through the staminal tube, and 
divides above into numerous filiform branches, with 
the stigmatic surfaces on their inside. 

‘ Fruit brownish green, flattened, paitially covered 
by the persistent calyx, and consisting of numerous 
dry laterally compressed indehiscent carpels, arranged 
in a whorl 'and attached to a short central axis, and 
forming together the kind of fruit known as a carcerule; 
each carpel hairy on the back, and separating from each 
other in a septicidal manner when ripe. 

Seeds in each carpel solitary, ascending, renifonn, 
smooth, brown ; embryo curved with thin cotyledons ; 
albumen nearly absent. 

Cttisus Scoparius, Link, Broom. 

(Bentley and Trimen*s Medicmal PlmUf vol. ii., plate 70.) 
Class I. Dicotyledones. Division 1, Angiospermu. 

Sub-class 2. Calydjloros, 1. Perigynce, 

Nat, Ord, Leguminos©. 

Boot woody, long, irregularly branched. 

Stem short, much branched, forming a bush of 4-5 
feet in height ; branches erect, angular, furrowed, with 
dark| yellowish-green bark, and long wand-like twigs ; 
twigs tough, blunt at the ends, which are downy, dark 
green, angular, and with 5 prominent leaf-kke wings. 

Leaves alternate, exstipulate or the utipules mi- 
nute; the lower ones on flat short petioles, wifoliate, the 
upper ones msile, unifoliate, leaflets sessile, lanceolate 
or somewhat obovate, sub-acute, entire, dark green and 
smooth or slightly hairy above, hairy below. 

Inflorescence indefinite, racemose. 

Flowers numerous, laxge, solitary, on smooth pedi- 
oela of varying lengths in the axils of the sessile leaves. 

CAX.TX inmrior, gamosepalous, compressed laterally, 
smooth, and divid^ into two brown scarious shallow 
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lips, the upper minutely 2- the lower 3- toothed, 
persistent. 

Corolla of 5 distinct spreading petals, bright 
yellow, arranged in a papilionaceous manner ; standard 
roundish, with a short claw, notched, with somewhat 
involute margins, wings oblong, heel obtuse, as long as 
wings, ultimately dedexed. 

Andrceoium o£ 10 stamens, which are inserted at 
the base of the calyx-tube ; filaments all united 
for some distance, 5 longer than the other 5, and 
alternating with them, curved upwards ; anthers small, 
the five on short filaments 'being versatile, and the five 
on long filaments somewhat innate. 

Gyncecium simple; ovary sessile, superior, com- 
pressed laterally, with dense silky hairs along each 
margin ; ovules many, attached to the ventral suture ; 
style long, much curved or even coiled into a ring, 
smooth ; stigma terminal. 

Fruit a legume, about inches long, oblong or 
linear-oblong, curved or nearly straight, apicilar, much 
fiattened, dark brown, smooth, except at the margins, 
where tWe is a fringe of long white hairs, 2-valved, 
the valves separating with elasticity and becoming 
afterwards much twisted. 

Seeds from 12-18 in each legume, each with a 
short funiculus, which is swollen at the hilum, o^jlong- 
ovoid, smooth and shining, hard, olive-coloured; radicle 
thick, incumbent ; albumen in small quantity. • 

Pot£n|illa Tormentillaj Stohes. STormentil. 
(Bentley and Trimen’s Medicinal Pl<mts^ vol. ii., plate 101.) 
Class 1. Dicottledones. Division L Angiospermia. 

Sub-class 2. Calydfiorce, 1. PerigyncB* 

Nat. Ord. Bosacese. 

Bhizome perennial, short, nearly cylindrical, branched^ 
giving off below long cylindrical rootlets, and reddish* 
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POTENTILLA TOBMENTILLA. 


brown chaffy scales above, externally dark brown, and 
internally bright red or some tint of red. 

Stems numerous, herbaceous, from the axils of the 
chaffy scales, very slender, cylindrical, prostrate or 
ascending, 1 foot or more long, pale green or reddish, 
slightly hairy, much branched above. 

Leaves stipulate ; radical leaves alternate, shortly 
stalked, and usually temate or rarely quinate, the 
cauline onei generally opposite, nearly or quite sessile, 
and trifoliate ; leaflets of all small, sessile, obovate or 
lanceolate wedge-shaped, entire and tapering below, and 
with a few large serratures or teeth above, hairy on 
both surfaces, dark green above, paler below ; stipules 
lanceolate or oval, entire or palmately toothed or in- 
cised. 

Flowers small, cymose, on long slender stalks ter- 
minating the stems and branches, and each Bower 
surrounded by an involucre, which is deeply cut into 
4 somewhat linear or lanceolate segments. 

Caltx inferior, gamo8e|)alous, with a perigynous 
hairy rim or disk at its base, deeply cut into usually 
4 lanceolate or somewhat ovate, acute, pale green, hairy, 
valvate segments, which alternate with the shorter 
segments of the involucre, persistent. 

Corolla of usually 4 distinct petals; petals roundish 
or obovate, with very short claws, perigynous, spread- 
ing, yellow, and usually darker at the base, deciduous. 

Anmrcecjum composed of about 16 staipens, which 
are attached to the perigynous hairy disk!; filaments 
slender, shorter than tljie petals, distinct, | yellowish ; 
anthers short) innate, rouqded. 

GtnosCium compound, and formed of about 6-8 
carpels, which are apocarpous and arranged on a Battish 
^ dry thalamus; avaries superior, small, glabrous; styles 
lateral, erect, yellow ; ovules solitary. 

Fruit ccmsisting of a few achenia, each of which is 
Somewhat reniform, keeled o;i the back, brown, smooth 
when fresh, but when dry reticulated. 
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Seeds solitary, pendulous, exalbuminous ; radicle 
superior. 

CoNiUM MACULATUM, Linn. Hemlock. 

(Bentley and Trimen’s Medicinal Plants^ vol. ii., plate 118.) 
Class T, Dicotyledones. Division 1. Angiospebmia. 

Sub-class 2. Calyciflorce. 2. Epigynce, 

Nat. Ord. Umbelliferee. 

Root long, forked, pale yellow, half an inch or more 
in diameter. 

Stem herbaceous, solitary, erect, 3-6 feet high, stout 
below, much branched above, striated, hollow, not 
enlarged in a marked manner at the nodes, perfectly 
smooth and covered with a whitish bloom which is 
very easily rubbed off, bright green mottled with 
irregular stains or spots of a purplish colour. 

Leaves exstipulate, numerous ; the lower ones alter- 
nate, very large, sometimes as much as 2 feet, deltoid 
in outline, with long amplexicaul petioles, usually de- 
compound or tripinnate ; the upper ones much smaller, 
nearly sessile, with short amplexicaul petioles, often 
opposite or three together, bipinnate or pinnate. All 
dull green, glabrous, and the ultimate divisions lanceo- 
late-oblong, pinnatisected, with toothed segments, each 
tooth tipped with a minute, acute, white point.. 

Inflorescence consisting of numerous terminal com- 
pound umbels with flattened tops. Umbels composed 
of from about 1 2-16 straight jyimary rays, and situated 
on rather short peduncles and each umbft surrounded 
by both a general and partial involucre ; the general 
of about 4-8 lanceolate, acuminate, deflexed bracts 
bordered with white, and the involucels of 3 or 4 small 
spreading bractlets, which are unilateral or arise from 
the outer side only. 

Flowers small, white, the outer ones usually rather 
the larger, and the inner ones ofbeu barren. 
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MATRICABIA CHAMOMILLA. 


Calyx completely adherent to the ovary, the limb 
only forming a thick epigynous ring. 

Corolla of 5 distinct petals, epigynous; petals 
usually nearly equal, obovate, indexed at their points. 

Androscium of 5 distinct stamens, epigynous, alter- 
nate with the petals, incurved ; anthers white. 

Gykoscium compound, of two united carpels ; ovary 
inferior, 2-celled, crowned with a double flattened white 
fleshy disk (stylopod) and distinctly marked with faintly 
crenated primary ridges ; styles 2, short, redexed ; ovules 
solitary in each cell, pendulous. 

Fruit a cremocarp, small, about ^ inch long, broadly 
ovoid, somewhat compressed laterally, crowned by the 
dry stylopod and 2 redexed slender styles, smooth ; 
mericarps readily separating from an undivided carpo- 
phore, primary ridges prominent, equal, more or less 
crenated, the two lateral marginal, without manifest 
vittsc, but the channels marked at drst by numerous 
slender irregular streaks. 

Seeds solitary in each mericaip, pendulous, deeply 
grooved ventrally ; mhryo minute, at the base of 
abundant horny albumen ; radicle towards the hilum. 

Matricaria Chamomilla, Linn. Wild Chamomile. 
(Bentley and Trimen’s Medicinal Plants, vol. ui., plate 155.) 
ClusB'l. Dicottledokes. Division 1. Anqiospermia. 

c 

dub-class 3. CoroUiflorce, 1, Epigynoe. 

Nat Ord. Compodtse. 

Boot fibrc^as. ^ * 

Stem herbaceous, erect, 1-2 feet high, much 
branched, solid, smooth, strongly striated, p^e green ; 
branches long and slender. 

Leaves exstipulate, numerous, alternate, sessile, 
amplexicaul, bi- or tripinnatisected, the ultimate 
seraents narrow, setaceous, acute, spreading, smooth, 
bnght green. 
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Inflorescence consistingofnumerouscapitula, which 
are placed at the ends of the branches, the whole being 
arranged in a somewhat corymbose manner ; the 
separate capitula about f of an inch wide, and sur- 
rounded by a Hat involucre composed of I, 2, or 
8 rows of very small, equal, linear, smooth, obtuse 
bracts (phyllaries) with scarious brownish ends and 
transparent margins ; receptacle broadly ovoid and solid 
at first, but ultimately becoming conical and hollow, 
smooth and without scales. 

Flowers or florets yellow in the centre or dieh of 
the capitula ; and white at the ray or circumference. 

Disk florets small, numerous, bisexual, each with 
a superior calyx without any evident limb, and a deeply 
S-toothed tubular corolla^ which is val vate in aestivation. 
Andrmcium of 5 stamens with syngenesious anthers, 
each of which has an appendage at the apex; gynmcium 
compound, syncarpous; ovary inferior, 1 -celled, termin- 
ated by a solitary cylindrical style, which is bifid above 
and each arm stigmatic at its apex, and thus showing 
that the gynmcium is formed of two united carpels; 
ovule solitary, erect. 

Eat florets varying in number from about 15-25, 
unisexual, female, crowded and overlapping, each with a 
superior calyx without any evident limb ; a ligulate 
oyal-oblong corolla^ which is faintly and bluntly 2-8- 
lobed, and spreading when in full flower, but aftenfards 
deflexed ; etyle cylindrical, with spreading arin^ 

Fruit a cypsela, very small, oblong-ovoid, some- 
what curved, with 6 slender ribs on its ventral or 
concave face, quite smooth, pile grey, avfi crowned by 
a very slight somewhat membranous border, but no 
pappus, l-celled. 

Seed solitary, erect, exalbuminous ; radicle in- 
ferior. 
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AROTOSTAPHYLOS UVA-UBSI. 


Akctostaphvlos Uva-ursi, Spreng. Bearberry. 
(Bentley and Trimen’s Medicinal Plants^ vol. iii., plate 163.) 
Class I. Dicotyledones. Division I. Angiospermia. 

Sub-class 3. Corollijlorce, 2. Hypoaiaminece. 

Nat, Ord, Ericacece. 

Stem woddy, decumbent, rooting, much branched, 
the branches turning upwards, somewhat downy when 
young ; bark ultimately brownish and scaling. 

Leaves numerous, alternate, crowded, shortly 
stalked, exstipulate, evergreen, ^ to 1 inch long, thick 
and coriaceous, obovate or spathulate, obtuse, tapering 
at the base, entire with the margins somewhat rounded, 
young leaves minutely pubescent, but ultimately smooth 
on both surfaces, shining and dark green above, paler 
and reticulated beneath; petiole somewhat woolly. 

Inflorescence in terminal, short, crowded, drooping 
few-fk)wered racemes or clusters ; pedicels short, thick, 
glabrous; bracts very short, acute, thin. 

Calyx inferior, small, divided into 4 or 5 broad, 
roundish, smooth, thin, pinkish segments, with ciliated 
margins, persistent. 

Corolla gamopetalous, urceolate, about ^ of an 
inch long, with 4 or 5 small, triangular, spreading teeth, 
smootft o.utside, hairy within, pale pinkish-white, with 
somewhqji; rose-coloured teeth. 

ANDRCEOruM of 8 or 10 stamens, distinct, hypogynous 
oY slightly adherent to the base of the corolla ; filaments 
very short, soAewhat flattened, curved inwards, hairy 
below; anthers 2-celled, d^exed, ovoid, each cell with 
a large pore at the apex, and a long spreading or some- 
Vhst redexed awn. 

Gyncscium compound, syncarpous ; ovary superior, 
rpundish, Anahy, 5-celled, with a solitary ovule in each 
cell, surrounded by a shallow annular hypogynous disk, 
with 8 or 10 thiekened blunt lobes, which alternate with 
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the stamens ; style simple, thick, much longer than the 
stamens ; stigma terminal, simple, obtuse. 

Fruit small, globular, succulent, smooth, bright 
red, with a thick epicarp, and about 5 seeds. 

Seeds pendulous, shortly stalked, somewhat an- 
gular^ embryo minute, straight^ in the axis of fleshy 
dbumen. 

Htosctamus NIGER, Linn, Henbane. 

(Bentley and Trimen’s Medidiml Plants^ vol. iii., plate 194.) 
Class 1. Dicotyledones. -Division I. Angiospermia. 

Sub-class 8. Corollijloras, 8. Epipetala^ 

Nat. Ord. Solanacese. 

Eoot long, tapering, irregularly branched, wrinkled, 
brown. 

Stem herbaceous, erect, 1 — 2 feet high, much 
branched, cylindrical, and covered with long pale viscid 
soil glandul^ hairs. 

Leaves exstipulate, simple ; radical leaves large, 
6 — 8 inches or more long, stalked, triangular-ovate, 
with undulated sinuated margins ; stem-leaves much 
smaller, alternate, sessile, more or less ainplexicaul, 
oblong or ovate-oblong, acute, and irregularly toothed, 
sinuated, or somewhat pinnatifid ; all pale green,^thin, 
slightly hairy above, more so on their lower, surface, 
and the veins likewise covered with glandulmr hairs 
like those of the stem. 

Infi^orescence consisting^ of numerous sessile or 
shortly -stalked, crowded flowers, which are solitary in 
the axils of large spreading bracts, which resemble 
the leaves in appearance, the whole forlning a kind 
of scorpioid spike or raceme,' which elongates and 
straightens out after flowering. 

Calyx gamosepalous, inferior, persistent, large, 
somewhat urceolate or bell-shaped, with a spreading 
limb with 5 shallow, equal, acute, ovate or broadly- 
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DIGITALIS PURPtJBEA. 


triangular, acute teeth or lobes, the 'whole covered with 
long 'viscid glandular hairs. 

Corolla gamopetalous, with a funnel-shaped tube 
and spreading limb ; lobes 5, broad^ rounded, obtuse, 
slightly unequal, imbricated in the bud, lurid-yellow 
or straw-coloured, veined with purple, and with a 
purple throat. 

Andrcecium consisting of 5 distinct stamens, which 
are inserted near the base of the tube of the corolla, 
but remaining attached to about the middle, decimate ; 
filaments unequal in length, shorter than the corolla, 
and somewhat hairy; anthers dorsifixed or adnate, 
purple, 2-Gelled, dehiscing longitudinally. 

Gyncecium compound, of 2 imited carpels ; ovary 
superior, roundish, enclosed in the tube of the calyx, 
smooth, 2-celled, with large axile placentas; ovules 
numerous ; style declinate, filiform ; stigma capitate. 

Fruit endosed in the enlarged persistent globular 
veined tube of the calyx, dehiscing transversely, and 
thus 'forming the kind of capsule which is called a 
pyxis, 2-Gelled, 

Seeds very numerous, somewhat reniform, brown, 
reticulated; embryo much curved in albumen. 


Digitalis purpurea, Linn* Foxglove. 
(Bentleyiand Trimen’s Mediomal Plants^ vol. iii., plate 195.) 
Class Digotyledones. Division 1. Angiosfermia. 
Sub-ol^ 3. Corol^ifioroB, 3. Epipetalce* 

Nat. Ord. Scrophulariace®. 

Root consisting of numerous long thick rootlets. 
Stem solitary or several, herbaceous, erect, 2 — 7 
feet or more high, simple or slightly branched, downy.. 

Leaves exstipulate, alternate, simple, the lower 
ones large, often a foot or ^ more, and tapering at the 
base, into a long winged petiole, ovate-oblong or ovate- 
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lanceolate, sub-acute, crenate or irregularly crenate- 
dentate or serrate, somewhat rugose and slightly hairy 
on their upper surface, densely pubescent beneath ; the 
upper leaves becoming gradually narrower and more 
shortly-stalked, and at length passing into the sessile 
bracts. 

Inflorescence indefinite, and forming an elongated 
terminal raceme, with leafy bracts; flowers very nu- 
merous, large, closely-packed, overlapping, pendulous, 
unilateral, the rachis and pedicels downy. 

Calyx gamosepalous, inferior, persistent, very 
deeply divided into 5 acute 'oblong- lanceolate spreading 
segments of unequal size, finely downy. 

Corolla gamopetalous, 1^ — 2^ inches long, irregu- 
larly bell-shaped, obscurely 2-lipped, the upper lip en- 
tire or divided into two faint lobes, the lower d-lobed^ 
with the central one much the largest, smooth, and 
crimson outside, paler-coloured within; the lower lip 
furnished with long hairs inside, and marked with 
dark crimson spots, each surrounded with a white 
border. 

Andrcecium of 4 stamens, didynamous, arising from 
the base of the corolla, included ; fllaments thick, the 
two lower longer than the upper, kneed; anthers 2- 
celled, cells diverging. 

Gyn<ecium compound, syncarpous ; ovary superior, 
2-celled, with numerous ovules ii;i each cell^ msing 
from large spongy axile placentas ; style filLfo];|n, bifid 
above, and forming two stigmas. 

Fruit an ovoid capsule, tapering at the apex, 
2-celled, 2-valved, dehiscing septicidafly, and the 
valves ft ja n separating from the axis; pericarp thin 
and papery. 

Seeds very numerous, minute, oblong or oyoid,^ 
light brown, pitted; embryo straight, in the axis oi 
albumen. 


m2 
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POLYGONUM BISTORTA. 


Polygonum Bistorta, Linn. Bistort or Snakeweed. 
(Bentley and Trimen’s Medid'nal Plants^ vol. iii., plate 212.) 
Class I. Dicotyledones. Division I. Angiospermia. 

Sub-class IV. MonochlamydecB or Incompletce. 

NaU Ord. Polygonacese. 

Rhizome cylindrical, usually twice twisted so as to 
resemble the letter S form, much branched, creep- 
ing, woody, brownish and marked with leaf-scars* 
externally, pale red within, and giving oBT numerous 
fibrous roots. 

Stem solitary, herbaceous, erect, simple, — 2 feet 

high, round, smooth, striated. 

Leaves alternate, stipulate; radical leaves ovate, 
acute, on long winged petioles, and with entire some- 
what xmdulated margins ; stem leaves few, ovate-lanceo- 
late, acute, rapidly decreasing in size upwards, nearly 
sessile; all dark green and smooth above, glaucous 
beneath, except being pubescent on the prominent 
veins ; stipules ochreaceous, truncate, membranous 
above. 

Inflorescence indefinite, forming a dense, teiTninal, 
erects cylindrical, many-flowered raceme, 1 — 2 inches 
long, t 

FLQttiTERS in pairs, on stalked slender pedicels, one 
much more expanded than the other, and each pair 
surrounded a^ the base l^v two membranous cuspidate 
bracts. 

Calyx inferior, composed of 5 oval, obtuse, smooth, 
p^le pink or flesh-coloured sepals, which are slightly 
connected at the base, imbricate. 

Anbececium of 8 stamens, which are exserted, and 
hypogynous or somewhat attached to the base of the 
calyx ; filaments distinct, slender, white ; anthers small, 
versatile, purple. 
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Gyncecium compound and syncarpous; ovary soli- 
tary, small, superior, trigonous; Bfjfles 3, distinct, thread- 
like, shorter than the stamens ; stigmas capitate. 

Fruit small, dark brown, smooth, shining, acute, 
trigonous, indehiscent. 

Seed solitary, erect, completely filling the pericarp ; 
embryo lateral, curved, with a superior radicle ; albumen 
mealy. 


Salix alba, Linn, White Willow. 

(Bentley aiid Trimen’s Medwnal Plants, vol. iv., plate 2.11.) 

Class T. Dicotyledones. Division L Angiospermia. 

Sub-class IV. Momchlamydem or fncompletce, 

Nat, Ord, Salicacem. 

Root large, and much branched irregularly. 

Stem tall, sometimes as much as 60 feet or more 
high, and 20 feet in circumference, covered with a 
thick, grey or yellow, furrowed, fissured bark ; branches 
numerous, spreading, more or less ascending, the young 
shoots and buds covered with silky hairs. 

Lewes numerous, alternate, stalked, stipulate; 
blade simple, 3 — 4 inches long, lanceolate or oval- 
lanceolate, much tapering, acute, glandular-serrate, 
whitish with adpressed silky hairs, more especially on 
the under surface, sometimes glabrous whem old on 
the upper surface, midrib prominent beneath^ petiole 
short, silky ; stipules small, erect, lanceolate or sul>- 
ulate, very deciduous. $ • 

Inflorescence indefinite, consisting of very small, 
numerous, unisexual, dioecious, sessile flowers ; each axil- 
lary to a small, oval-oblong or linear, sub-acute, ciliated, 
scaly bract, the whole forming a compact, slender, cylin- 
drical, erect or spreading amentum from — 2^ inches 
long ; the several amenta placed on short, lateral, leaiy 
stalks. 

Male Flowers achlamydeous, but furnished with 
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JUNIPERUS COMMUNIS. 


two very small glandular scales, forming a kind of disk 
at the base of the stamens. Andracwm of two distinct 
stamens; filaments rather long, hairy below, stiff; 
anthers small, roundish, yellow, 2-celled. 

Female Flowers achlamydeous, scales as in the 
male flowers. Gyncecivm compound, of two united car- 
pels ; ovary sessile, ovate, tapering, smooth, 1-celled ; 
ovules numerous, parietal ; style very short ; stigmas 2, 
spreading, each 2-lobed. 

Fruit a capsule, small, dry, conical, dehiscing 
loculicidally into 2 recurved valves, 1-celled. 

Seeds numerous, very small, each enclosed in long 
silky hairs, which arise below from a very short stalk 
or Ainiculus ; embryo with an inferior radicle, and dat 
ov^ cotyledons ; albumen none. 


JuNiPERUS COMMUNIS, Linn. Juniper. 

(Bentley and Trin3en’8 Medicinal Plants, vol. iv., plate 255.) 
Class L Dicotyledones. Division II. Gymnospermia. 

Nat. Ord, Coniferre 

Stem much branched, so as to form a bushy ever- 
green shrub of from 2 — 5 feet high, or in some cases a 
small tree as much as 30 feet high ; bark reddish 
or chodblate-brown, flaking and flbrous on the old 
branchdi. 

Leaves very numerous, sessile, persistent, exstipu- 
late, usually in threes, spreading at nght angles, rigid, 
linear-acerose, channeled above and glaucous or pinkish 
with green margins ; bluntly keeled and bright green 
beneath. 

Flowers dioecious, axillary. Barren or male fitmers 
in globose or somewhat ovoid catkins, about ^ inch 
long, having a few small scales at the base ; angers in 
several whorls, each 3 — 6-celled, attached to the base 
of the lower surface of the overhanging connective, 
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dehiscing longitudinally ; pollen spheroidal. Fertile or 
fermle flowers in cones about ^ inch long, and con- 
sisting of from about 12 — 16 green, ovate, acute, fleshy 
scales, closely packed in 3 — 5 whorls on a short axis, 
and overlapping ; the lower empty, and the uppermost 
three thinner, and alternating with 3 erect, naked 
ovules ; ovules flask-shaped, with prolonged micropyles. 

Fruit a galbulus, formed from the three uppermost 
scales of the cone which have become much enlarged 
and .fleshy, and entirely united except at their ends, 
where they form three radiating furrows, green at first, 
and not ripening till the •second year, when the fruit is 
round and about the size of a pea, very fleshy, pur- 
plish-black, and covered with a blue-grey bloom, each 
fruit surroimded at the base by the stellately arranged 
dry empty scales of the cone. 

Seeds 3 in each fruit, lying close together, each 
seed somewhat triangular and sharp-edged at its upper 
extremity, and rounded below ; testa very hard, and 
bearing below on its inner and outer surfaces, but more 
especidly on the outer, several evident oil-glands; 
albumen in small quantity; embryo straight, with 2 
oblong cotyledons, and a superior radicle. 

Orchis maculata, Linn, Spotted JIand-Orchis. 

Class 11. Monocottledones. • 
Sub-class 1. Petaloideoe. 1. Epigyno^ 

Nat, Ord, Orchidacese. 

Root of two flattened pafmate tuberSules, and a few 
filiform unbranched rootlets. 

Stem herbaceous, solitary, erect, from 6 inches to a 
foot or more high, leafy, solid. 

Leaves radical and cauline, simple, with parallel 
veins, usually with purplish-black spots, or rarely 
without spots, sheathing, acute or obtuse, glabrous, 
entire ; the radical ones oblong-lanceolate or lanceolate- 
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obovate, those of the stem alternate, oblong-lanceolate 
below, narrowing above and becoming linear-lanceolate 
so as to resemble the bracts. 

Flowers in a dense terminal spike, which is at first 
short and somewhat ovate, but ultimately elongate and 
oblong-j)yramidal, bracteate, usually very pale purple 
and spotted, or rarely white ; bracts green, 3-veined, 
the lateral veins indistinct, linear-lanceolate, acute, the 
lower ones longer than the ovary, the upper about the 
same length. 

Perianth superior, irregular, of six segments ; three 
outer, or sepals^ spreading, oblong-lanceolate, lateral, 
oblique ; the three inner, or petals^ unequal, the two 
lateral ovate, obtuse, and converging, the lower forming 
the lip or lahellum ; lip spurred, usually flat or some- 
times reflexed at the margins, about as broad as long, 
deeply 3-lobed, lateral lobes somewhat rounded and 
crenulate, the middle lobe narrower, ovate or oblong, 
obtuse, and usually somewhat longer than the lateral 
petals, spur straight, subulate, and usually shorter than 
the ovary. 

Anduo:cium confluent with the style into a short 
column or gynostemium ; anther 1, erect, 2~celled, 
dehiscing longitudinally, pollen cohering so as to form 
2 pollen-masses (pollinia), each of which has a caudicle 
or stalk, which is imbedded at the period of dehiscence 
in the |;etinacula, which are placed on a beak-like 
minute projection from the style {rostellum) situated at 
the base of the anther. 

Ovary inferior, twisty, 1-celled ; ovules very nu- 
merous, attachSd parietally in 3 rows, anatropous ; style 
forming an irregular column with the androecium ; 
stigma concave, beneath the rostellum. 

Fruit capsular, 3-valved, the valves separating 
from a framework bearing the placentas, and adhering 
at the base and apex. 

Seeds parietal, very numerous, minute ; testa loose, 
netted; solid, fleshy ; albumen aheent. 
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CoLCiiicuM AUTUMNALE. Meadow SaiFron. 
(Bentley and Trimen’s Medicinal PlantSt vol. iv., plate 288.) 

Class II. Monocotyledones. 

Sub-class 1. Petaloidevp, 2. Ihjpogynm. 

Nat, Ord, Melanthaccm or Colchicaceae. 

Stem. — No aerial stem, but a subterranean corm, 
from which a tuft of filiform roots arises beneath ; corm 
(in autumn) 1| inches 6r more in length, and 1 inch 
or more in diameter, irregularly pear-shaped, oblique 
at the base, covered by a shining dark chestnut-brown 
coat, and crowned by the withered remains of the 
leaves or with a hollow scar, rounded on one surface, 
and flattened on the other, the latter having attached 
at the base a very small new corm, from which the 
flower arises. 

Leaves radical, appearing in the spring and wither- 
ing before the autumn, 3-5, strongly slieathing, 6-1 2 
inches long, erect, oval-lanceolate, entire, smooth, dark 
green. 

Flowers large, appearing in the autumn of the 
year preceding the spring in which the leaves appear, 
solitary or 2 or 3, nearly sessile on the top of t]jfe new 
corm, eredt, and surrounded at their lower part by a 
white spathaceouB bract ; and enclosed in theacoats on 
the flattened side of the old corm. 

Perianth inferior, with very lon^ slender tube ; 
limb somewhat carapanulate, pale purple, with 6 oblong 
segments arranged in two series, the inner a little 
smaller. 

Andrcecium of 6 stamens inserted in the mouth 
of the tube of the perianth, and much shorter than the 
segments ; filaments thread-like ; anthers yellow, ob- 
long-linear, attached at first above their base in front, 
ultimately versatile, 2-celled, bursting laterally. 
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Gyncecium compound, and formed of 3 carpels, 
which are united below so as to form a 3-celled supe- 
rior ovary^ Which is subterranean at the bottom of the 
tube of the perianth; ovules numerous on axile pla- 
centas ; styles 3, quite distinct, filiform, and so long as 
to project beyond the stamens, tips purple, recurved, 
and stigmatic on their inner surfaces above. 

Fruit a septicidal capsule, 3-celled, 3-valved, mem- 
branous, sligiitly rugose, pale-brown, somewhat acute 
at both ends, but more especially at the upper. 

Seeds numerous, roundish, with a short, fieshy 
funiculus ; testa thick, rugose, brown ; embryo minute, 
excentric ; albumen abundant. 


Triticum sativum, Lam. Wheat. 

(Bentley and Trimen’s Medicinal Plants^ vol. iv., plate 294.) 

Glass 11. MONOCOTYiLEDONES. 

Sub-class 2. Glumacece. Nat, Ord. Graminacese. 

Boot consisting of many long much-branched root- 
lets, annual. 

Stems several, herbaceous, erect, cylindrical, jointed, 
striated, glabrous, hollow except at the nodes, which 
are swollen. 

Leaves alternate, few, distant, sheathing; sheath 
long, str^ted, round, usually smooth above, and rough 
with short defiexed hairs below ; ligule very short, 
truncate or tom, membranous; blade simple, with 
parallel veins, 6-18 inches long, linear, acuminate, 
glabrous on both surfaces, or somewhat scabrous 
above. 

^ Inflorescence indefinite, of from 12-24 sessile 
spikeJets, arranged in a distichous manner on alter- 
nate surfaces of the Battened, deeply-excavated rachis, 
with a solitary terminal one, and forming together an 
oblong-linear, acute, termini, tetragonal spike, from 
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8-5 inches long. Spikelets compressed, 3- or more 
flowered, with the terminal flower barren, and each 
with 2 glumes ; glvmes nearly equal, irregularly boat- 
shaped, oblong-oval or ovate, obtuse, apiculate, stilf, 
usually smooth and shining except at the midrib which 
is somewhat prickly. 

Each fertile flower with 2 pales, 2 lodicules, 
3 stamens, and a gynoecium df two united carpels. 
The outer lower pale or flowering glume boat-shaped, 
keeled above, ovate-oblong, obtuse or mucronate, or 
more or less awned at Ae apex, obscurely veined, 
smooth or hairy, coriaceous; the upper pale equalling 
the flowering glume, oval, obtuse, thin, papery and 
transparent, with two sharply-prominent green veins 
rough with minute prickles, and strongly inflexed mar- 
gins. Lodicules thick, usually rounded and entire, hairy 
at the top. 

Andbcecium of 3 hypogynous stamens; fllaments 
long, capillary ; anthers versatile, large, oblong-linear, 
very pale yellow, 2-celled, dehiscing' longitudinally, and 
hanging out of the flowers after dehiscence. 

Gyncecium compound, syncarpous ; ovary superior, 
obovate or globose, tufted with white hairs at the top, 
1 -celled ; ovule solitary ; styles 2 ; stigmas feathery. 

Fruit a caiyopsis, enclosed in, but not adherent to, 
the persistent pales, bright yellow, convex exlj^rnally, 
flattened and with a deep central groove ox the ven- 
tral surface, blunt and hairy at the top. • 

8e£D solitary ; emhiyo lenticular on one side, and 
at the base of farinaceous all;>umen. . 
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Aspidium Filix-mas, Swartz, Male Fern. 
(Bentley and Trimen’s Medicinal Plants^ vol. iv., plate 300.) 

Class III. Acotyledones. 

Sub-c^ass 1. Acrogetm or Cormophyta, 

Nat, Ord, Filices. 

Roots numerous, arising from the rhizome between 
the frond- bases, black, wiry, filiform, dark brown, long, 
somewhat branched. 

Stem. — -N o manifest aerial stem, but a rhizome. 
lihizome more or less subterranean, 2 or more inches 
in length, and 1 inch or more in diameter, unbranched, 
bearing at its extremity a tuft of fronds, and entirely 
covered by the hard, imbricated, dark brown, per- 
sistent* bases of the fronds which it formerly bore, and 
which are at first coated with membranous, golden- 
brown, chafFy scales {rarnenta), 

Fkonds or leaves arising from the extremity of the 
rhizome, several, circinate in vernation, when expanded 
2-;3 feet long or more, erect, but curving somewhat 
outwar/ls, so as to form a spreading plume ; petioles 
{stipes) long, pale brown, stiff, strongly channeled on 
their upper surfaces, and densely covered when young 
with acute, tldn, chaffy, pale brown scales and hairs, 
but these sooi\, fall off fre^ the upper part ; lamina 
oblong- ovate or oval, tapering at the apex, bipinnate 
or pinnate, the pinnee arising from a stiff, channeled 
^achis of a pale- brown colour, and with scattered hairs ; 
pinnm alternate, very numerous, overlapping or dis- 
tinct, subsessile, linear-oblong, truncate at the base, 
tapering and acute at the apex, diminishing gradually 
in length up the rachis and .ultimately becoming con- 
fluent at its end, very deeply divided into numerous 
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sessile, broad-based, broadly-oblong, obtuse segments 
or separate leaflets (^ptnnules)^ which are crenate or 
nearly entire on the margins, finely crenate-serrate at 
the ends, and smooth on both surfaces. 

Fructification arranged in circular soriy which are 
nuptierous, and placed on the veins at the back of the 
segments of the pinna* or pinnules, in a single row on 
either side of the midrib, usually in the lower half or 
three-quarters ; each sows is covered by a circular- 
reniform, convex, membranous, smooth indusium, at- 
tached at the central depression of its cleft, and very 
persistent, and consisting of numerous very minute, 
ovoid, blunt, membranous capsules or sporangia, each 
of which is surrounded for three-fourths or more of its 
circumference by an elastic ring (annulus), which ulti- 
mately causes its dehiscence and the escape of its 
contained spores, which are numerous, * exceedingly 
minute, brown, and ovoid. 


Cetraria ISLANDICA, Ach, Iceland Moss. 
(Bentley and Trimen’s Medicinal Plants, vol. iv., plate 302.) 

Class III. Acotyledones. 

Sub-class 2. Thallophyta or Thxllogenrnm 
NaU Ord. Lichenes. % 

Thallus erect, 2 — 4 inches high, flattened, carti- 
Jagino-membranous, loliac<Aus, much* and variously 
divided in an irregular dichotomous manner into lobes ; 
the lobes somewhat Battened, variable in breadth, 
spreading, obtuse or truncate, and fringed at tlieir mar- 
gins with numerous short, thick, bard prominences. 
The upper surface is smooth, somewhat crumpled, 
usually grey or pale olive-brown (but the colour varies 
much in dififerent plants), and is often blood-red at the 
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base ; the under surface is paler, and irregularly marked 
with small white depressed spots (soredia), 

Apotuecia (which are but rarely present) placed on 
the upper surface of the apices of the lobes, large, flat, 
more or less circular, and of a dark rusty or chestnut- 
brown colour ; spores very small, one-celled, 8 in each 
ascus. 
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Abbreviations of plants, 
146 

Abieteue, 96 

Aconitum Napellus, 149 
Acotyledones, 16, 123 
Acrogense, 17, 123 
Algse, 133 
Alslnese, 33 
Althsoa ofGcinalis, 153 
Amaryllidacea!, 105 
Amaryllis Order, 1 05 
Amentaceas, 94 
Amentales, 94 
Andraeaceae, 130 
Andraseae, 130 
Andromedeoi, 68 
Anemoneae, 20 
Angiospermia, 14, 18 
Aracete, 115 
Arbuteae, 68 

Arctostaphylos Uva-ursi, 
160 

Aroidatiese, 113 
Aroideae, 115 
Artificial Systems, 1 1 
Aram Order, 113 4 

Asparageas, 111 
Aspidiom Filix-mas, 172 
AsteroidesQ, 65 

Bearbebbt, 160 
Betuiaceae, 92, 95 
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Birch Order, 92 
Bistort, 164 
Black Mustard, 151 
Bog-mosses, 129 
Bog-myrtle Order, 92 
Borage Order,* 77 
Boraginaccaj, 77 
Brass! ca nigra, 151 
Brittleworis, 136 
Broom," 154 

Brown-colourcd Algtt*, 134 
Bryaceac, 130 
Buckwheat Order, 85 

OifiSALPINlEA:, 44 
Calyciflone, 15, 41 
Campylospermeae, 58 • 
CaryophyJlaceaj, 29^ 
Cetraria islandicfi, 173 
Characters of plants, 145 
Chlorospermese, 134 
Chlorosporeae, 134 
Chrysobal*iea3, 49 
Cichoraceae, 67 
Ciohore®, 67 
Cinchonaceie, 61 
Glass, 7 

Olematide®, 20 
CcDlosperme®, 58 
Colchicace®, 111 
Colchice®, 108 
Colchicam autumn^Tle, 169 
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Colchicum Order, 111 
Comjjosita*, 61 
Composite Order, 61 
Confer voideae, 134 
Conifene, 95 
Coniferous Order, 95 
Conium macalatum, 1 57 
Convolvnlaceae, 70 
Convolvulus Order, 70 
Cormopbyta, 17, 123 
Corn Poppy, 160 
Corolliflorai, 15, 69 
Cotyledones, 14, 18 
Crane’s-bill Order, 39 
Cremospcrmeai, 53 
Cross-breeds, 5 
Crowfoot Order, 18 
Cruoiferaj, 26 
Cruciferous Order, 25 
Cryptogamia, 14, 123 
Cucumber Order, 53 
Cucarbitacea3, 60 
Gucurbiteie, 63 
Cupresseaj, 97 
Cupuliferae, 90, 95 
CJynarem, 65 
(/yperacea;, 116 
Cytisus Scoparius, 164 
* 

DANiEIMJEJE, 125 
Danaaea?, IQ5 
Descriptiie Botany, 138 
Desmidiese, 136 
Diatomacese, 135 
Diatomeae, 136 ^ 
Diclines, 16, 113 
Dicotyledones, 14, 18, 96 
Digitalis purpurea, 162 
Diplecolobese, 29 
Diplozygiese, 59 
Drupaceae, 49 

Epiotnjs, 15, 16, 59, 98 
Epipetalm, 15, 68 
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Ericaceaa, 67 
Ericcje, 68 
Eupatorieae, 64 
Euphorbiaceie, 87 
Evening Primrose Order, 63 

Fern Order, 123 
Figw^ort Order, 83 
Filices, 123 
Flax Order, 38 
Florideaj, 134 
Flowering plants, 14, IS 
Flowerless plants, 14, 123 
Foxglove, 162 
Fucoideae, 134 
Fungi, 130 

Galiacejs, 61 
Genera, 6 
Gentianace£e,'68 
Gentianeae, 70 
Gentian Order, 68 
Genus, 6 
Geraniaceae, 39 
Glomaceae, 16, 116 
Glumiferae, 16, 116 
Gourd Order, 60 
Graminaceaj, 118 
Grass Order, 118 
Green-coloured Algae, 134 
Gymnospermia, 15, 96 

HAPLOZY&IE2E, 68 
Heath Order, 67 
Helleboreae, 20 
Hemlock, 167 
Henbane, 161 
Ht,^terosciadieae, 58 
Hibisceae, 35 
Hybridisation, 4 
Hybrids, 5 

Hyoacyamus niger, 161 
Hypogynae, 16, 107 
Uypostaminese, 15, 67 
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Iceland Moss, 173 
Incompletac, 15, 85 
Iridaceae, 102 
Iris Order, 102 

JUNIPBB, 166 
Juniperus communis, 166 

Labiatas, 79 
Labiate Order, 79 
Labiatiflone, 60 
Lej^urninosaa, 41 
Leguminous Order, 41 
Lichenes, 131 
Lichen Order, 131 
Liguliflorae, 67 
Liliaceai, 107 
Liliese, 108 
Lily Order, 107 
Linaceas, 38 
Lomentaceas, 29 

Maddeb Order, 59 
Male Fern, 172 
Mallow Order, 33 
Malvacese, 33 
Malveac, 35 
Marattiacesc, 125 
Marsh Mallow, 153 
Matricaria Chamomilla, 158 
Meadow Saffron, 169 
Melanospermese, 134 
Melanosporese, 134 
Melanthacess, 111 
Menyan these, 70 
Milkwort Order, 36 
Mimosese, 44 4 

Monkshood, 149 
Monochlamydese, 15, 85 
Monoootyledones, 16, 98 
Moss Order, 126 
Musci, 126 

Mushroom Order, 130 
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Mutisicae, 66 
Myricaccaj, 92, 95 

Nassau VI BAS, 67 
Natural Orders, 6 
Natural Sj^stems, 11 
Nhandirobeaj, 53 
Nightshade Order, 72 
Notorhizcae, 29 
Nucumcntacese, 28 
Nymphaiaccae, 22 
. Nomenclature, 8 

— of classe-s, 10 

— of genera, 9 

— of orders, 10 

— of species, 8 

— of sub-kingdoms, 1 1 

OAK Order, 90 
Onagraceaj, 53 
Opliioglossacea?, 125 
Ophioglosfteae, 125 
Orch^dace^^^ 98 
Orchis mficulatfi, 167 
Orchis Oixler, 98 
Orders, 5 
Orontiefc, 115 
Orthoploccje, 29 
Ortliospermeai, 53, 58^ 

PA50NTB^, 22 * 

Papaveracese, 23 • 
Papaver Khceas, 1 50 
Papilionese, 43 
/Perigynae, lU, 41 
Petaloideafi, 16, 98 
Phanerogamia, 14, 18 
Phascaceaj, 130 
Phasceaa, 130 
Pink Order, 29 
Plagiospermem, 53 
Pleurorhizeffi, 29 
Polycarpeaj, 33 
Polygalaceie, 36 
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Polygonaceae, 85 
Polygonum Bistorta, 164 
Polypodiaceae, 123 
Polypodieae, 123 
Pomeae, 60 
Poppy Order, 23 
Potentilla Tormentilla, 155 
Primrose Order, 76 
PrimulaceaQ, 76 

Quisbnaleb, 94 

Bacbs, 4 

KanunculaceaB, 18 
Ranunculeas, 20 
Red Poppy, 160 
Rhodoreaa, 68 
Rhodospermeas, 134 
Rhodosporeae, 134 
Rosaceie, 44 
Rose^, 50 

Rose-coloured Algm, 134 
Rose Order, 44 
Rttbiacere, 69 

Salix alba, 165 
Salicacose, 93, 95 
Sanguisorbese, 60 
ScR)phulariace8e, 83 
Seawdbd Order, 133 
Sedge OAer, 116 
SenecioMeaa, 66 
Septnlatae, 29 
Siceae, 53 
SidesB, 36 * 

Sileneae, 33 

Silicolosae latiseptse, 28 
— angustiseptse, 28 
SiliquOBse, 28 
Snakeweed, 164 
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Solanaceae, 72 
Solanum Order, 72 
Species, 3 
Sphagnaceae, 129 
Sphagneas, 129 
Spirolobeae, 29 
Sport, 4 

Spotted Hand-orchis, 1 67 
Spurge Order, 87 
Stellatae, 61 
Sub-class, 7 
Sub-genus, 6 
Sub-kingdom, 7 
Sub-orders, 6 
Sub-tribes, 7 
Symbols, 147 
System of this Guide, 14 

THALAMIPLOBjE, 14, 18 
Thallogense, 17, 130 
Thallophyta, 17, 130 
Tormentil, 166 
Tribes, 7 

Triticum sativum, 170 
Tubuliflorm, 64 

Umbelltfeb^, 55 
Umbelliferous Order, 65 
Urn-mosses, 130 

Vabibtibb, 4 
— permanent, 4 
Vemonie®, 64 
Volvocinero, 136 

Watbb-lily Order, 22 
meat, 170 
t/hite Willow, 166 
Wild Chamomile, 158 
Willow Order, 93 
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In the preparation of the present edition of ‘Cooley’s 
Cycloptedia,’ the object kept in view has been the revision 
and amplification of the matter originally contained in the 
work, rather than the enlargement of its scope. • 

The more important additions to the work wijl Be found 
under Photography, Surveying, and Insects Injarioj^s to Crops. 
The old article on Photography has been entirely re-written 
and greatly enlarged, and a collection of formulse and pro- 
cesses, from the very best au^rities of th# present day, has 
been included in it, whicl^ is hoped will prove useful, not 
only to the amateur, bu^lso to the professional. 

Surveying appeared to demand a place in a book which is 
largely used by country gentlemen and colonists; and though 
the methods given are chiefly those used for military purposes, 
the editor’s practical experience of the value of these methods 
for purely civil purposes, and the opportunity offered of repro- 
ducing the more important cuts and diagrams from Colonel 
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Bichards’ work on ‘ Military Topography,’ have led him to 
deal with the subject from this point of view at some length. 

An important new feature in this edition is the series of 
articles on Jnsects Injurious to Crops, which are practically a 
reprint of reports made by Mr. Clias. Whitehead, F.Z.S., to 
the Agricultural Department of the Privy Council and to the 
Board of Agriculture. These articles are reproduced by 
special X)ermission of the Board, ‘the Board being anxious 
to encourage the spread of agricultural information.* 

The revision of the Pharmacy, one of the most im- 
portant divisions of the work, has been carried out very 
thoroughly by Mr. A. W. Gerrard, Pharmacist to University 
College Hospital. Great additions have been made, and 
nothing has been removed in any way likely to be of practical 
utility. The character of ‘ Cooley’s Oycloi)iedia * as a phar- 
maceutical reference-book has always been considerable, and 
no effort has been spared to keep it well up to the mark in 
this respect. 

The general Chemistry has been most thoroughly revised 
by various hands, and brought well up to date. Special atten- 
tion has been paid throughout to all commercial and practically 
useful methods and processes, whilst at the same time the 
scientific aspect of the various branches of the subject has 
not been neglected. The work was begun by Dr, G. McGowan, 
of Bangor, carried on by Messrs. W, K. Tomkins, B.Sc., 
E. P^, Perman, B.Sc., and C. F. Baker, B.Sc., of University 
College, ^.london, and completed by Mr. J. T. Norman. 

The Veterinary Medicine has been considerably modified 
and brought more into harmony with modem practice. The 
Domestic Medicine has been advisedly reduced, and detailed 
accounts of manjediseases and^modes of treatment have been 
removed in all cases in which t**e supervision of a qualified 
medical practitioner is necessary or ^sirable. The gaps thus 
caused have been more than filled ny practical infornration 
on first aid to the sick and injured. 

The general receipts throughout the work have been care- 
fully revised and largely added to, and it is believed much 
increased in practical value. 

London: J. & A. CHUKCHILL, 11 New Burlington Street. 








